PBBFACE. 

The fields and garden crops of the Bombay Presidency 
are very numerous. Only the more important of them have 
beon dealt with in this work The information given has 
been, collected by the writer by personal observation in 
the field, from tho records of the Bombay Agricultural 
Department, from notes kindly put at his disposal by 
Professor Middleton, late of the Baroda College ; Mr. P. R. 
Mchta, M.R.A.C, of the Gujerat Revenue Survey ; and by 
Professor Gammio, College of Science, Poona. Dr. Watt's 
" Dictionary of Economic Products " and Messrs. Duthie 
and Fuller's " Field and Garden CropB " have been freely 
exploited for information. 

The usefulness of the work for agricultural students, 
district officers and others would be enhanced consider- 
ably by correct illustrations and botanical descriptions 
of the various plants referred to. This work the Director of 
the Bombay Botanical Survey has now in hand. Professor 
Gammie promises that such illustrations and descriptions 
will be available, should an extended edition of the 
"Bombay Field and Garden Crops" be, in the future, 
printed. The student has already at hand excellent 
illustrations in Messrs. Duthie and P uller's " Field and 
Garden Crops." 

The writer's present effort has been to gi ^e fairly full 
description of the conditions of soil and climate u^der which 
each crop is grown, with details of cultivation, outturn. 
&c. It is hoped that the work will, in parti^g^, 
useful to agricultural teachers, agricultural studpass v 
district officers. It will help the latter to bec/ta'on- 
acqua y >ted than at present with Indian fa " 
s^and facts. 
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The cr6ps which have been described are grouped as 
under : — 

Cl) OerenlH. 

C3) PlllMB. 

(3) Oilseeds. 

. C*) Irrigated garden on>[>. 

C5) Fibre plants. 

C6) Fodder oropB. 

C7) Drags, scurcotiCH and dyes. 

I am indebted to the office establishment of the Survey 
Commissioner and Director of Laud Records and Agricul- 
ture for examination and correction of proofs and, in 
particular, to Mr. Yashvant Nilkanth, the Superintendent 
in that office 

J. M. 

Pooka, January 1901. 



BOMBAY CEREALS. 



Therb- are fourteen cereals in common cultivation in the Bombay 
Prosidenoy. Professor Gammie, of the College of Science, Poena, 
ilosoribes tlie general characters as follows :— 

The roots are fibrous, and the taller species are additionally supported 
by adventitious roots thrown out from the lower joints. The stems or 
culms are hollow or solid, and are divided into distinct joints. The 
leave* are alternate, usually long and taporing, longitudinally parallel- 
veined, and the margins are often armed with forward-pointing, minute, 
outting hairs. The lower part of the leaf, which is wrapped round 
the stem, is the sheath. At the apex of the sheath, where the bludo of 
the leaf is given oft", is a small appendage, often hairy, called the ligule. 
**Tho part bearing the flowers or inflorescence is terminal, forming pani- 
cles, racemes and spikes, and the ultimate divisions aro called spikelets. 
Each spikelet consists of 3 or 4 or more scaly bracts, called glumes, of 
which the two lowest are empty ; the third and fourth and succeeding 
glumes, if present, are called the flowering glumes , and each of these, as a 
, rule, oontains a similar, but transparent, bract, called a pale. The actual 
flower of the plant is within the pale. The external organs — perianth 
of ordinary floworing plants — are represented by 2 (rarely 3 or CN 
minute, fleshy scales, called lodicules. The stamens are normally 8 
(rarely 1, 2 or 6) ; their stalks or filaments are threadlike and pen^ 
dulous, and support the two-celled anthers by a point on their backj__ 
{versatile). The pollen is distributed in the form of a dry powder b all 
the agency of the wind. The phtil is seated in the oentre of tlj n g 
flower ; its lower inflated part, which becomes the grain, is the orar and 
containing a single ovule or germ which is fertilized through the h^ 
feathery, spreading styles which form the upper part of the pi^f. 
The grain is thajruit, and it is generally free from the flowering glu indg) 
and pale, but sometimes is adherent tow. tbewi. The embryo or tut ^ 
plant is small, and is situated at the base and outside the body of lg - on _ 
grain. „, 
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Sorghum mdgare — Pars, or Andropogon Sorghum— Brot. 

GREAT MILLET. \ hwdr m JmrM { Marathi." 

\.Iola ... ... ••• Kanarese. 

Natural order — Gramhun. 
Tribe — Andropoganew . 
Habitat. It is doubtful whether jowar was originally a native of India. A 
form of sorghum was cultivated in India long before the introduction of 
the present cultivated form of jow&r. Numerous varieties of the 
cultivated i'orm ure now grown all over India. The guinea corn of 
the West Indies, the dhurra of Egypt, the kaffir corn of South Africa, 
the broom corn of Italy, the United States and Australia are all 
sorghums, somewhat similar to the common jowar of India ; but 
whether the spooies are the same cannot be stated with certainty. 

Botanical Description (Professor Gaminio). 
Andropogon Sorghum — Brot, 

Annual y tall ; stems thiok, solid ; leaves large and broad, Binooth, 
-I Ool except near the base, midrib broad, margins rough and cutting. 

Panicle dense, ovate, erect when young, nodding before the rijuining 
of the grain, branches and branchlets in crowded whorls. Spikelets in 
juiirs, eaoh one-floworod, the lower stalkless, hermaphrodite and pro- 
ducing a grain, the upper stalked, mule only ; glumes o<|ual ; grain 
white or ml. 
in the The orop occupies 7,000,000 to 8,000,000 aores annually. Its distri- 
bution is regulated by the chantoter of the soil, as well as by the average 
rainfall. Where the rainfall is excessive, it gives place to rioe. On the 
gorddu (sandy loam) soils of Gujarat and the thin soils of the Deccan, 
it gives place to bajri. Elsewhore in the Presidency, except, perhaps, 
in the Panoh Mahals, where maize is the staple, and in certain localities 
favourable for wheat, it is the most important food-grain orop. In the 
Konkan, on account of the heavy rainfall, it occupies a very small area. 
u the Deccan, Sholapur grows nearly 1,500,000 acros, Niisik about 
,000,000, and other colleotorates from 500,000 to SOO.UOO aores each. 
i the Karotitok, Bijtipur grows 1,800,000 acres, Belgaum 750,000 
j-os, and Dharwa'r about 600,000 acres. In Gujarat, Ahmedabad 
Iturns 350,000, Kaira 70,000, Panoh MaMls about 5,000, Broaoli 
1,0,000, and Surat 118,000 acres. These figures are, to some extont, 
pleading, because it is the general practice to grow jowdri .and 
ac-rly all cereals with a subordinate pulse mixture. The proportion 
fixture can only bo estimated, and the exact areas under different 
1(>* only approximated. 
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J oxear is the staple grain crop whore black or mixed black soils Swwon. SoO* 
predominate, providod tho rainfall ia moderate and well distributed. 
The rainfall for kliarif jowar should not exoeed 40 to io inches, and- 
in the best districts ia ordinarily from 30 to 35 inches. Rabi jowar ia 
extensively grown in tho Presidency, and the success of this crop 
depends upon two conditions — (a) upon a soil that is dense enough and 
deep enough to retain moisture, (6) upon sufficient late rainfall. The 
September and October rainfallH are specially important to rabi jowar, 
and if there is a moderate rainfall in November or December also, the 
success of this crop is assured. The best kliarif jmoar is, perhaps, 
grown on black soil and in rotation with cotton, but the crop does parti- 
cularly well also on the deep, alluvial soils of Gujarat, especially on beaar 
soils whioh are clay loams. The best rabi crops of jowdr are prob- 
ably grown in Broaoh on very deep, black soil which is so dense- and 
deep that it gets sodden during the monsoon rainfall, and therefore is 
unsuitable for kliarif jowar. It is, however, so retentive of moisture 
that such ruin as falls after Octolier is usually of immaterial import- 
ance to tho rabi crop. 

Various pulses, oil seeds and fibre crops are generally grown with Mixtuwi. 
kliarif jowar. In Gujarat there is a greater variety than elsewhere. 
There, subordinate to jowdr, wo find tnver, guvdr, math, mag, chola, 
atiad (all pulses), castors and tal (oil seeds), and ambddi and rozi 
cotton (fibre plants). The group of subordinate crops referred to are 
not often sown all together, but mixed according to the fancy or 
inclination of the cultivator. In Khandesh, udid and ambddi are 
ordinarily sown with jowar. In the black soil of Surat, tuver is always 
subordinate to jowar, and generally also mag. In the Deccan, on 
mixed black soil, tur, ambddi, iidid, and sosamum and on distinctly light 
soil, math) kulthi and sometimes niger seed are generally subordinate 
to jowdr. 

Rabi jowar in Broaoh is generally sown alone. If sown earlier than 
usual on account of favourable September rain, there may be a sprink- 
ling of tuver and sesamum and also chibdi. The latter is a small 
cucumber which, with sufficient moisture in the soil, spreads its trailing 
stems during December and .January through the stalks of jowdr, and 
yields bountifully. Rabi jowdr in the Deocan and in parts of the 
Southern Maritha Country has usually subordinate to it rows of saf- 
flowor (kardai). This oilseed generally also occupies the headlands, 
beoause its leaves are prickly, and stray cattle are not inclined to pass 
through it to the principal orop. A sprinkling of linseed is occasion- 
ally sown with rabi jowdr or this oilseed may ocoupy separate rows. 



CULTIVATION OP KHAKI*' JOWAU IN THB DECOAN. 

The land should bo ready for sowing by the end of Juno at latest. 
Preparatory tilluge generally begins in the hot weather. Tho huuvy 
bladed harrow (vakJtar) is then worked. This implement is generally 
weighted down with a stone, or tho driver stands on the head piooo, so 
that the penetrative power of the blade is inoreased. It scrapes or 
scarifies the surface, uproots the stubble of tho previous orop, and 
forms a thin layer of loose soil which, when sufficiently moistened 
by mon-soon rain, provides a favourable seed bod. Annual weeds spring 
up early in June after the soil has been well soaked with rain. They 
oan easily bo destroyed if the vakliar is workod two or three times 
before sowing. This working tends to deepen the tilth. At the same 
time the firm seed bed which jmo&r likes is presorved. A firm seed 
bed is important, because, if the crop is sown on loose soil, thoro is 
considerable risk of " lodging " by raiu or wind. Jowdri, iu rotation with 
cotton on black soil, is rarely manured. Any mnnuro that is available 
from time to tiaw is given to the cotton. In some parts of tho Deccan 
joiedr, with a subordinate pulse mixture, is taken year after year on the 
same land. In this case manure is oeousionully given, and should 
idways be applied in a thoroughly decayed condition in tho hot 
weather. 

The subsequent tillage mixes it properly with the soil. Jow&r 
responds quiokly to the action of manure. The effect of a liberal 
application of old farm yard manure becomes clearly manifest, espe- 
cially in a year of favourable rainfall. 

2? SaVtti o"t The Wed rote for ***" varie8 ' 8ome VBr ieties which under iavour- 

whiiA regnute it. able conditions of cultivation have large beads of grain require a 

smaller seed rate than other varieties having smaller heads of grain. It 

is always safe to sow more seed than is actually needed to provide a 

full plant. The risks of failure of the first sowing is thus minimized. 

Heavy downpours of rain may destroy many young plants. These are 

delicate when young, but are not easily hurt after thvy are 4" to 6" 

high. It is a simple matter to remove superfluous seedlings, whereas, if 

there ore many vacancies, the field may have to be resown. Late sown 

kharif jow&r in average seasons rarely produces a satisfactory orop. 

There are other conditions which should determine the seed rate. The 

straw or stalks known as kadab in Gujarat and kadbi or karbi in tho 



Decoan provides the chief fodder for cattle in the cold and hot weather. 
Near populous centres this fodder commands a higher prioe than in 
out districts. Where a good market lor karbi exists, there the seed is 
thickly sown. A thiok crop and tine thin stalks are thus produoed. The 
karbi is, therefore, excollent in quality. The cultivator by thick sowing 
gets a larger yield of fodder, bnt a reduced outturn of groin. The gross 
outturn is, however, worth more than from a crop specially grown for 
grain. The ordinary seed rate lor a grain crop is <a to 8 lbs. per acre, 
along with 1 J to 2& lbs. of subordinate pulse, &c, mixture. These seeds 
are generally mixed before sowing, and are sown with a 4-coultered 
drill. The distance between the rows is generally about 14". The sur- 
face should be levelled after sowing with the head piece of the vakltar y 
ihe prongs and blade being removed. As a rule, on well prepared 
land, jowari only requires one hand weeding. A thriving crop soon 
shades the ground, and weeds are more or less suppressed. Still the 
jotvar seedlings are so small and delicate when they first spring up that 
weeds, if unchecked, Boon make greater progress than the crop with 
disastrous result. Timely hand weeding once or of'tener is, therefore, 
neoessary. Bullock hoeing is of equal importance, not bo much because 
weeds are thereby destroyed, but because the surface soil dries and 
uukes after heavy rain, and stirring is then very boueficial. The kolpa 
(the only bullock hoe used in the Deocan) should be used at least three 
times at intervals of u fortnight. The first hoeing should be given 
after hand weeding and about three weeks or a month after sowing. 
Kharif jow&r comes into flower in August and September in the Deocan, 
and is ripe in October and November. The pulses are usually reaped 
previously. Ud'ul ripens earlier than other poises. Math on mode- 
rately light land may ripen after the jow&r. The pods of cluteli and mug 
are usually plucked hefore they are ripe, and used as green vege- 
table. Amb&di usually is left standing in the field after the jow&r is 
ripe. 

Birds are very destructive to jowfa and some other crops. They Watching, 
begin their depredations when the ears begin to fill. Fields have to be 
watched from daylight to sunset for a month or six weeks before harvest. 
A large field can only be effectively watched by several watchers ; hired 
labourers are of very little good for this work,, ""The owner of a field and 
members of his family standing on raised y tforms placed in the crop 



do their utmost to scare birds away by 
of earth and producing a hideous d^ 
tins and in other ways which are likjr 
The method of harvesting depend/" 
crop. If the stalks are coarse — 
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ng stones or hard lumps 

eating old kerosine oil 

ottve of much noise. 

n the charaoter of the 

re cut with a Biokle. 
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A stubble of considerable length is loft. If the crop is thick and the 
stalks fine, the plants are partially reapod, partially uprooted with a 
blunt sicklo, and shaken, as far on possihlo, free of adhering earth. 
They are laid evenly in swatho. Coarso stalks from a thin orop are laid 
neatly in handles. The heads of grain, after oxposure to tho son for 
three or four days, are out off by women, ana carted to the threshing 
floor. Men then bind tho stalks (karbi) into sheaves (pendhis), and 
these, when dry, should \x> carefully stacked, 

A ourions method of storing the karbi prevails in the Southern Mara- 
tha Country. The bundles are built into neat oblong heaps in tho 
field. Eooh heap is built with a slope from the ground to the ridge, ami. 
when complete, is protected along the sides, ends and top with big lumps 
of blaok soil, which are built or packed closely together. Those heaps, 
when complete, look like large l>onndary marks. Cattle <;an freely 
graze over the stubble, but nan get no aooess to the stored fodder. 

The threshing of jowdr is usually done in tho ordinary way under 
the feet of bullocks. A stout pole is placed upright in tho ground in 
the middle of the threshing floor. A good threshing floor turn be made 
on black soil. The floor is prepared by puddling with water and by 
driving a pair of bullocks yoked to a cart round and round until the 
puddled surface gets smooth and indurated. The surface is finally 
smeared with a plaster made of earth, cowdung and water. Oce 
bullock is so tied to the central post that he can walk freely round 
it and not entangle the tying rope. Other bullocks are ranged along- 
side the first bullook and tied each nook to nock. Tlioy can in this 
manner be driven round more or less in line. The heads of grain 
are usually alone threshed, not the stalks. The heads of grain are 
put on the threshing floor about C" deep. In the oase of a crop with 
short, thin stalks, straw and grain may be trampled together ; the depth 
should then bo about a foot. As the treading proceeds, the mass should 
be raked up or turned over to facilitate the work. The treading 
out of corn is in the Deccan distressingly hard work for the cattle, 
because they are tied together in such a cramped or oon fined manner. 
Gujarat cultivators manago the work much better. Two or three 
bullocks are driven by one man by means of ordinary reins. Tbo 
cattle walk round at a qNjick paoe and with freedom. Sometimes the 
bullocks are driven yoke \ a cart. The pressure of the wheels help* 
to separate the grain. Question may be seriously asked whether 

these old-time method now antiquated. Under the existing 

conditions of Indian ', I am afraid they are not. Ono 

can, of course, point -, cleaner work of steam threshers 

and winnowers in m >untries, but one also should remem- 



ber that tho flail for threshing and the hand riddle for cleaning and 
sifting were in fliese countries very much in evidence not so many 
years ago. They did good work in the hands of expert labourers. 
The ordinary field labourer in India is also expert at threshing and 
winnowing in his own way. The hard up cultivators of small hold- 
ings cannot afford to dftange their methods. Such threshing and 
winnowing machines as have been introduced into India have not 
kept in effective working order long. Owing to the excessive 
heat, tho wooden parts warp, and tho iron parts get ont of proper 
bearing. 

In Madras, especially in the Bellary district, ordinary stone road 
rollers are used for threshing jowdr, and do effective work. 

In Gujarat wheat is threshed with a machine, the action of whioh 
is, to some extent, similar. The wheat threshor of Gujartft consists 
of a series of iron toothed discs, keyed on three spindles whioh are 
fixed like axlos in a frame. The disos are so placed on the spindlos 
that no two follow in the same track. A man sitting on a seat above 
the frame drives two bullocks which drag the thresher -round the 
grain pile. Tho disos act as wheels to tho thresher, and, in revolving, 
throah out the grain, and at work not only do so, bat bruise or cut up 
the straw into bhum. The stone rollor, on the other hand, is used 
merely to crush out the grain from the heads of jove&ri. At first sight, 
it would appear that the weight of the roller would damage the grain, 
but such is not the case. This method of threshing, doubtless, has its 
advantages in economizing bullock labour at a season when it could be 
economically employed in ploughing fields whioh have beoome infested 
with kwtda and other deep-rooted weeds. Such ploughing to be 
effective must be done in the fair season and preferably at that season 
when the work cattle are usually employed at that long, tedious 
operation — " treading out the corn. " 

Hot winds begin to blow in the Deocan in March, and then gra'n is Winnowing, 
mostly prepared for market. A steady wind of fair strength is best 
for winnowing. The threshed grain and chaff are carried by means of 
a sup or basket to a man who stands on a stool, and who allows the 
grain and chaff to drop in a steady stream from a height of 8 ft. (from a 
lower height, if the wind is strong). The grain with earth particles 
drop straight down. Dust, chaff and all light materials are carried 
some distance by the wind. A man or woman sitting under the stool 
(chakur) gives the grain a finishing touoh by brushing away such 
impurities as can be separated by means of a broom made from the 
oulms of a grass called bokhri. A broom made from thin stalks of tur 
or cotton does equally well for the purpose. 



Onttnn. An average crop in the Deccan will vary, aooording to the quality of 
soil, from 500 to 900 lbs. per acre of jowfo and 100 to 200 lbs., 
subordinate pulses with 350 to 450 bundles of kadbi. 

The kadbi is invariably sold by the 100 bundles. By oustom 106 
bundles are counted as 100. The price is regulated, to some extent, by 
the size of the bundles, by the quality of the kadbi, and tho season when 
sold. A small bundle weighs abont 3 lbs., a largo bundle 7 or 8 lbs. 

Cultivation op Khabip Jowar in Gujarat. 

Tho cultivation of kharif joicdr in the Surat District may bo taken 
as illustrative of its cultivation in many other parts of the Presidency. 
There, on black soil, it generally alternates with cotton. The cotton 
stalks are removed, and the land repeatedly harrowed or scarified in 
April and May. If the land is fairly clean, no ploughing is required, 
because jow&ri likes a firm seed bed. On the gorddu or sandy soil of 
Northern Gujarat ploughing is necessary, not so on black bind. If 
the land is weedy, two light ploughings are given when the soil is 
moist afte* rain. A favourable seed bed is prepared by the subsequent 
use of the harrow. 

In June or early July the seed is drilled in rows about 20 inohes apart. 
Tho light two-ooultered drill, with coulters set 28 digits apart, is used. 
The seed rate depends upon the proportion of subordinate pidse mixture 
(kathol) sown. Ordinarily the following figures will represent seed 

rate, and produce, under avorago oiroumstancos, on good black land : 

Seed per acre. Produce per nore, 
libs. Lbs. 

Jowdri 6 700—900 

2V»wr 3 160—200 

Chola j Eaton as green vegetable. 

Ma 9 1 60—80 

Amb&di (Blieriii) Sprinkling. Kibro for ropes. 

ral i 40—60 

After the drill, a light harrow follows to oover the seed and level 
the surface. Sometimes the mm&r (plank rdller) is used for the latter 
purpose. When the crop stands about 9 inohes high, the bullock ho<t 
is used for inter-culture, and immediately afterwards the oroj. 
is hand weeded. Sujwrfluous seedlings are removed by hand. Ten 
days afterwards the bullock hoe is again used, and, if necessary 
another hand weeding given. Subsequently, the plough is passed 
between the rows. This breaks up the surface into rather rough 
lumps, and tends to oonserve moisture in the soil. No further atten- 
tion except watching, is required until the crop is ripe. The prin- 
cpal crop is ready about five months after sowing. It is reaped 
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with a sickle, and usually a long stubble is left. The stalks are 
laid neatly into bundles. These are bound up three or four days after- 
wards, when the heads ate removed and carted to the threshing floor. 
The bundles (pidlas) are staoked when quite dry. 350 to 450 bundles 
of kadbi are usually got from an acre. 

Cultivation of Raw Jowab in Gujarat. 

In the Broach District, north of the Nerbudda, rabi jow&r is exten- 
sively grown. There the black soil is deeper than that of Snrat, and 
although the rainfall of Broaoh is not particularly heavy, the depth 
and density of the soil retains sufficient moisture to favour the 
growth of rabijowur. 

In Broaoh, shialu jow&r is drilled in September or October. The 
preparatory tillage is one dr two ploughings and repeated harrowinga. 
The soed rate is 7 or 8 lbs. per aore. The rows are about 20 inches 
apart. The drill used is the heavy two-rowed drill, with coulters 28 
digits apart, whioh leaves the surface soil in rounded ridges and 
shallow furrows. The rows of crop oocupy the furrows ; this is an 
obvious advantage. Sufficient moisture is thus got to secure germina- 
tion without burying the seed too deeply, and the practice might well 
be imitated elsewhere. The crop is twice inter-cultured with the 
bullodk hoe, onoe before and once after the samdr ia used upon it. The 
tamar is worked aoross the rows, and the object in using this leveller 
is to fill up the cracks in the soil. As the ears begin to fill, the stalks 
are tied up to each other, so that they may not bo lodged. This 
is only neoessary in a good year with a good crop. Harvest usually 
oomes in February or March, five and u half or six months after sowing. 
Tho ears are first cut off the standing crop, and then after a few days 
the stalks are pulled by tho roots. The Btems are ordinarily 4 to 6 feet 
high. An aore produces 800 lbs. to 1,000 lbs. grain and 300 to 400 
bundles of kadbi, each bundle weighing 4 to 6 lbs. The fodder is 
usually of excellent quality, because the orop stands farely thick upon 
tho ground and tho stalks are neither very tall nor very coarse. A 
rabi crop in other black soil districts yields generally in a fair season 
550 lbs. to 700 lbs. per aore. 

Jowari is subjeot to several diseases. When young, it is attacked by ™*™* •»* »• 
aphides (mowa). It ia subject to rust— not, however, the true wheat 
rust. The fodder is thereby deteriorated, but it is doubtful if the outturn 
of grain is much lessened. Aphides and rust appear when there is 
continued cloudy wet weather and in ordinary seasons. With a fair 
proportion of sunshine, little or no injury is done by these attacks. 
A fungoid disease allied to both smut and bunt, without the greasy 
3 
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nppearanoe ami smell of tho latter, is oomrnon in both jowdr and 
hajrl. It is called angaria in Gujarat This disrnso and other fungoid 
diseases owe thoir origin in part to diseased germs wliioh contaminute 
the seed. The germs can be destroyed by .steeping tho seed beforo 
sowing in sulphate of ooppor (£ per oent. solution) or in water at a 
temperature of 135° to 150° F. Tho hot wator treatment is the sim- 
plest, but not so effeotivo as tho sulplmto of ooppor. Boiling water and 
well water at any ordinary teinpnratiiro, if mixed together m equal 
proportions, will give water sufficiently hot, but not. too hot, for the 
purpose. The temperature will ordinarily range from 135° to 145° F. 
The results noted below were obtained at the Surat Farm in 1893-90 — 
a lad year for smut in jotedri. They show unmistakably the value of 
steeping seed before sowing. 

Number of smutted Number of smfttted Number of Bmutted 

oars pur aero, earn per ncru. cam per aore. 

Unsteeped plot. Beed stecpod in J per cent. Seed stooped in hot 
copper ttulp. solution. water. 

1898-99. 1st plot. Sad plot. lBt plot. 3nd plot. 1st plot. Snd plot. 

No. No. No. No. No. No. 

Smutted ears 300 929 2S 18 61 59 

iStale urine is sometimes used as a preventative for this fungoid 
disease. It should be poured over the grain, and powdered quioklime 
afterwards used for drying. 

The sugar borer (gabra) is often destructive in jovo&ri fields. As 
far as is known, the life history of this pest is given in the account of 
sugarcane cultivation, as well as the remedioe. Jotvdri affected with 
gabra is supposed to contain a poisonous principle not well understood. 
It is known that young shoots of jotvdri and young plants which have 
withered prematurely owing to drought are daugorous if used as food for 
farm animals. 

A vegetable parasite (tavli), Striga hirsuta, attacks sugarcane and 
jow&ri. Its fibrous roots entwine round tho roots of the crops named, 
and check their growth. The crops become pale and patchy in 
appearance where tavli occurs. The parasite grows rapidly, and fre- 
quent weeding is the only remedy. (See description under sugarcane.) 

General Characteristics ok Jowahi. 

Large number of Over one hundred and twenty distinct varieties of jow&r have been 
ed. identified throughout tho Presidoney. All have been grown side by 

side on the Government farms. Detailed descriptions of eaoh variety 
have been taken, hut it will take years of patient investigation to deter- 
mine accurately the true economio value of each variety. The number 
of varieties in genern 1 cultivation throughout India is probably very largo. 
vartotL." 1 The most noticeable differences between varieties are that UtariJ\ 
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sowing. 



Tillering. 



i.e., rain crop or early varieties are much more numerous than rabi or 
lute varieties. Early and late varieties do best if sown at their appro- 
priate seasons. A rain variety may or may not thrive if sown as a 
rain crop. None of the rain orop varieties are likely to succeed if sown 
in the ralii season. 

The development of tho plant as regards length and stoutness of stalk 
and size and weight of grain head depends more upon the character 
of tho season, the kind and condition of soil, and the methods of 
cultivation than upen differences between varieties. 

If the seed of any variety is sown thickly in good, well manured soil Thi« k 
in a favourable season, the stalks will grow tall and thin, and 
produce small heads of grain. It cannot, therefore, be said that 
any variety grows to a particular height and produces heads of grain of 
a particular weight and size. There are, however, other characteristics 
that are j»erfeotly constant. 

None of tho varieties examined have any decided tendenoy to pro- 
duce more than one shoot from one root. Numerous shoots from one 
root indicate a chock in the early stages of growth or a diseased con- 
dition. Thus if the leading shoot is attacked by the sugar borer, several 
side shoots will grow. In some varieties a much more vigorous growth 
springs from the stubble of a reaped crop than in others. 

Generally, each single stalk produces one head of grain ; but in some 
varieties tho principal stalks have side-shoots which each produces a head 
of grain which is smaller, and ripens later than that on the main sialh. 
Supposing the plants of each variety stand sufficiently far apart for natural 
and full development, then the heads of grain in some varieties are 
very much largor and heavier than in others. Tho natural weight 
of heads of grain may range from 2 oz. or lees to 1 lb. or more. 

The heads of grain in different varieties vary in shape and general 
construction in remarkable degrees. They may be dense and hard, 
or more or less open and loose, the extreme limit in this respect being 
a vory hard, densely packed, conical head and a much branched, droop- 
ing, graceful panniole. The peduncle which carries the grain head may 
be upright or bent or drooping. It may be short, of modium length, 
or long. A heavy head of grain has generally a drooping peduncle, 
and is supported on a short or moderately short stalk which is coarse 
and fibrous, and has usually aereal roots which give support when 
they attach themselves to the soil. A variety with a small head of 
grain or a mnoh branched panniole has usually a thin stalk and 
straight peduncle. 

There is no doubt that the stalks of some varieties are, when ripe, 
far more nutritious than tho stalks of others. In gauging the value 
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of the stalks as fodder, count should be tuken of the length and fineness 
of stalk sweetness, freedom from coarse fibre, number of sido loaves, 
and whether suoh reranin green as the plant approaches maturity or 
wither up muoh earlier. As regards all these points there are con- 
sidoralile differences between varieties, and it will take a good deal of 
careful enquiry to determine definitely whioh are the best grain and 
best fodder varieties for various descriptions of soil uud climate. 

Some varietios mature muoh more quickly titan others. It is import- 
ant to know whioh varieties reach maturity earliest, beoause, after a 
period of scarcity or famine, variotios whioh produce grain and foddor 
in the least time would be most in demand. 
The grain 01 seed. There is great variation in the grain of different variotios in colour, 
size, shape and weight. 

The best grain varieties havo white or oroamy white grain (excepting 
the apex or point which in all varieties ia dark in colour). In fine 
varieties the grain has often a pearly lustre. It should be plump and 
rounded. In a very good sample 220 to 230 grains will weigh u tola. 
The range between good and inferior varieties in this respeot is from 
220 to over 1,000 grains por tola. In all varieties the grain is more or 
less flattened near the apex on one side, but in some varieties th< 
flattening is considerable. This gives a hooked appearance to the apex • 
Again, in some varieties the grain is curiously indented. Suoh variotie 
are thoso most in request for parching, unripe ears being thus cooked. 
In many varieties the grain, though of definite general colour, is 
bloched or spotted with red or brown spots in a very irregular manner. 
In a few varieties the colour of the grain can only be described as dirty. 
Grain may vary in colour from pure white through oil the shades of 
yollow and mahogany red to a dull amber or brown. 

The glumes in some varieties are not well developed, and the grain is 
insecurely enclosed. In other varieties they are much more prominent, 
whilst in a few they completely enclose the grain and adhere to it. 

The oolour of the glumes may vary from pale straw through 
khaYi and drab, red and red brown to dark brown and black. The 
glumes may be shining or flossy. Small awns may be abundantly 
present or the reverse. Some glumes havo a feathery appearance. 

Only a very few varieties of jwedri are suitable for cultivation under 
irrigation, particularly if sown lato in the cold season or during the hot 
weather. 

All varieties yield the best fodder when the plant is in full flower or 
when the grain has begun to form. It is probably safest to out the 
crop for green fodder at the latter stage, because it is dangerous to feed 
very young jow&ri to farm animals. The tendency of suoh fodder to 
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cause typanites is woll known, but there nre other risks whioh are not 

so well understood. Such varieties as have heads of grain in the form Damage by birds. 

of much branohod i>unniclos «fford no foothold for birds, and such crops 

require little or no watching. If the groin is olosely encased in the 

glumes, this proves anothor safeguard. 

Jovodri and other grain is stored for years in the Deocan in undeT- Storing grain, 
ground pits or pevs. The manner of storago is fully described in the 
chapter on ensilage. 

Coat of cultivating Jowtir with Subordinate Tuver after Cotton, 
Surat District. 



April.— Digging and collecting cotton stalks 

0a— Harrowing once with karab «. 

May.— Do. 2nd time do. 

-Co.— Collecting and burning roots of cotton 

Junt. -Ploughing w,ith light plough (Aaf) 

D«.~ Digging eorncrs and headlands 

/M— Once harrowing 

July.— Mowing by drill and covering Heed 

CoBt of seed 9 lbs. jowtir l 

Do. 3 1bs.'*uwr J 

JulyAugutt.— Hand weeding ... 

Do.— Thinning out plant* 

Do. — Inter-culture with bollock hoo twice 
NuvrDac— Watching— 1 woman, 2J months, 4 acres 
Dee. — Harvesting jtnu&r, tying bandies and stacking in 

"Gill *•■ ••• •■• ••» <•• ••■ »•« 

Cutting and carting heads of grain to threshing 

floor and rc-stacking bundles in field 

Jan. — Threshing and winnowing 

Harvesting tuwr ... 

Carting, threshing and winnowing 
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The following would be the outturn of a crop on which the above 
expenditure was incurred : — 



Grain. 

Per Acre. 

Lbs. 

Jnte&r 860 

Tuver 320 



Fodder, 

Per Acre. 

Lbs. 

Jow&r Bhnsa 370 

2te«w do 240 

Bundles Jitwir Kddbi "... 100 



SoilGHUMS AS FODDBB CbOPS. 

Of the numerous varieties of jowar whioh have been identified, only 
a few are speoially suitable for the production of fodder. 

The best are aundftia, dmlhia, nilva, uta-di, two varieties of Ameri- 
can sorghum, imphee or African sugarcane, ftundi and kalhondi. 
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i. The aundliia jowtiri is probably the bust foddor variety in oidtivation. 
It grows to perfection in its own district (Northern Gujurrft) on tlia 
deep, alluvial, sundy or sandy loam soils, either as :i ruin orop or under 
irrigation in the hot weather. In other parts of the Presidency us a 
kharif orop it appears to thrivo on almost any desoription of fairly good 
soil, with a modcrute, well distributed rainfall. It grows excellently on 
medium black soil, hut in the Doucan only does moderately us an irri- 
gated crop either in the oold or hot seasons. 

There are two varieties — -far/aria and amaria — very similar in ap- 
pearance. Tho latter lias a denser head of grain with a tenduuey for the 
peduncle to curve slightly, so that the head of grain droops slightly. 
The stalks aro somewhat stouter than those of far/aria. The head of 
grain in each caso is a much branched punniclo. Tho side leaves arc 
not very numerous, and often, like the stalks, are discoloured by red 
blotohes liko thoso caused by rust. The orop is apt to lodge in 
heavy rain, if sown thickly. Both varieties grow with great rapidity 
nnder favourable conditions. The grain is inferior as a bread corn. 
The seed rate should be high — 50 to 60 lbs. per acre — and, to secure 
even distribution, should bo broadcasted by hand in the furrow behind a 
plough, tho soil having been previously workod to a Sue friable 
condition. Even distribution of seed is also secured by using a i 
ooultered seed drill, first lengthwise and then uorogs the field. The 
coulters should be about 12 inches apart. Two seed drills should be 
used simultaneously — one lengthwise, the other across, because then the 
field is finished more quickly, and there is less risk of the cross sowing 
being interrupted by ruin. Large fields should bo sown in sections. 

A good orop when in flower should stand very dense, and be 9 feet 
to 1 1 feet high. In a crop of this sort the stalks are no thicker than 
strong wheat straw, and oan be fed to cattle with no waste. 

Dudhia is a variety common in the Kaira and Baroda gw&du 
soils. The head of grain is small and dense. In other rospoots dudhia 
has much the same habit of growth an the aundhta varieties, exoept 
that the stalks are^ somewhat coarser. It is usually grown mixed with 
sundhia in the Kaira and Baroda Districts. 

Nilva is the best Deooan fodder variety for a monsoon orop. It is 
also grown for grain, but its chief cultivation is near populous centres 
where fodder of fine quality is specially valuable. It has a small 
moderately dense head of grain, with dull coloured, rather inferior' 
seed. It does not require so high a seed rate as *u„dhia, 40 to 45 lbs 
per acre being sufficient for a dense crop in fertile sotf with sufficient 
rainfall. It does best on medium black soil. Nilva has more leaf growth 
than sundlua, with rather thioker stalks, but does not mature so quickly. 
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The stalks in a den so crop are in no wise coarse, and there is no waste 
in f coding the fodder. If nilra is out. green, and a fair stubble is left, 
a second and third cut in the same season may be obtained if ruin ia 
favourable or irrigation is given. This is a valuable characteristic, 
oommon to some varieties ofjoietiri only. A thick sown crop does not 
withstand extreme wet weather or prolonged drought, as well as a thinly 
sewn crop ; but in the Decoan this variety does not yield to adverse condi- 
tions of soil, olimato, &c„ so easily as snmlhm does or such other varieties 
as are not pnrely indigenous. It has by acclimatization beoome 
inured to conditions of olimato often unfavourable, and therefore with- 
stands them. Nilva under almost any circumstances in the Doocan 
will yield a greater outturn of fodder than sundhia, but I should value 
the fodder of the former at a lower rate, because the stalks are coarse 
ami woody in slight degree. 

Utdvli is another good Deooan varioty. It grows more quiokly than 
nilm, and is particularly suitable for sowing midway between the 
kliarif and rabi seasons. It does very well on moderately light soil, 
also on medium black ; hut a heavy crop need not be expeoted unless the 
soil is in good condition. As a cold weathor irrigated crop, utdvli does 
better than nilva. It requires the sumo seed rate as nilva. The stalks 
in a good dense orop are tall and thin but in a thin crop the stalks 
are thiok and woody. The head of grain is a moderately open 
pnnniclo, carried generally erect. This variety is recommended, if, 
for special reasons, it is necessary -to sow a fodder orop in August or 
September. 

American sorghums. — Two American sugar sorghums were intro- 
duced by the Bombay Agricultural Department several years ago. 
They bear favourable comparison in the Deccan with the foregoing 
varieties as fodder crops. These varieties are similar in every respect, 
oxoepting that in one black and in the other yellow brown glumes 
enclose the seed ; hence the namos (Jollier and Amber. These sorghums 
grow rapidly, and do best as rain crops on medium black soil. When 
sown thickly, the stalks are thin. 50 lbs. seed per acre should be 
sown. There are numerous side leaves which keep green when the seed 
ripens. The grain head is a muoh branohed, very graceful, drooping 
pnnnicle, affording, like sundhia, no foothold to birds-^an obvious 
advantage. The grain, though inferior in quality, ib plump and lurge. 
These sorghums are grown in America as sugar crops. They were 
found on trial not to answer as such in India, but the percentage of 
sugar which the' ripe stalks oontain adds to their feeding value, though 
sugar in quantity is not a safe food amongst breeding animals, as it 
tends to impair fecundity. 
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In a favourable season, on good, fairly deop, free working soil, well 
stocked with manure, tho sorghums will yield as heavily as the best 
indigenous varioties ; but with deficient rainfall, or other unfavourable 
condition, or on light poor soil, or as irrigated crops, thoy do not in the 
Deocan suooeeu so well as nilva or utdvli. 
Imphee. Imphee as grown on tho farm may bo classed as a near relative of 
the American sorghums, but does not yield so satisfactorily. The 
American .sorghums and imphee, like nilva, if out green, send up in 
favourable weather a second and third growth, the third growth being 
diminutivo. 
and W- Huruli and kalbondi are raoommondod for cultivation as irrigated 
crops, and should be sown any time betwoen November and February. 
None of the finer varieties referred to above as suitable for cultivation in 
the rains can be grown successfully on mixed black soil in the Deooan 
under irrigation. No other orops can compare with the sorghums 
in yielding a hoavy weight of green fodder of good quality. Succulent 
fodder of this class is specially valuable in the hot weather for all farm 
animals, and hundi and kalbondi are the most suitable varieties yet 
found for the purpose. Thoro is little to ohose between them. They 
do best on medium black soil of fair depth, with mitrum 2 to 3 feet 
below the surface. The stalks of each are tall, but rather coarse and 
woody. The field must be well tilled and well manured with old, 
thoroughly decayed manure to give the best results. Beds 10 feet 
square should be formed for irrigation. The seed, about 40 lbs. per 
acre, should be evenly broadoasted by hand, and covered with a long- 
toothed wooden hand rake. If weeds appear, hand weeding is neces- 
sary. Irrigation is required every ten days in the cold weather and 
every eight days in the hot weather. Both these crops, if they aro 
cut for fodder before they reach maturity, send up a second growth 
whioh is often a very good crop if a stubble of 2" or 3" is left. Several 
stalks spring from one root stock. 
Sowing. The methods of sowing the rain crops has already been referred to. 
The broadcast method behind a plough is oertainly the best, but it 
is slow. A small country plough should be used. The seed sown 
in a furrow is oovered by the soil moved by the plough in making the 
next furrow. The furrows should not be more than 8" wide. The 
plough should work not more than 3" deep, otherwise the seed will 
be buried too deeply and will not germinate. Two women sowing 
can keep up with one plough, working as fast as an ordinary pair of 
bullocks can walk. A. harrow with the prongs and blado removed 
should be worked after the plough to level and smooth the surface. 
These methods of sowing thickly either by drill or broadcast behind 
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the plough will only succeed in oloun, well-tilled ground. The seed 
is sown so thickly that tho Gold cannot bo weedod by bullock hoc 
in the ordinary way, und the young plants being very close together, 
hand weeding with a khurpa (weeding hook) is difficult to do and 
vory expensivo. It is well to postpone sowing until the monsoon 
has somewhut advanced. The land should, however, bo worked after 
tho first fall of rains, and then loft until the annual weeds ger- 
minate. Ono turn of the harrow in fine weather will destroy these, 
and then sowing may be proceeded with. Sundhia is in full flower 
and ready for cutting as fodder in 65 to 70 days after^ sowing, 
the sorghums and vtavli in 75 days, and nilva in about 80 to 85 days. 

The following are excellent outturn results from nilva and stmdliia Outturn rwulta, 
obtained in a favourable year on tho Poona Government Farm. 
The cropB were grown after lucerne which had been heavily manured 
from time to time. The soil was in excellent condition and in good 
tilth. 

Ureen Fodder. 

Per Acre. 

Lbs. 

Nilva 82,618 

Sundhia 2(>,766 

Wo have repeatedly grown at the Poona Government Farm over 
30,000 lbs. per acre of green fodder from nilva and the two American 
sorghums. None of the fodder varieties of jowdr or sorghums can 
be grown continuously on tho same land year after year. They become 
unhealthy if so grown. They should either he rotated with another good 
rotation crop, or they should be sown mixed with one or other of the 
various pulses. Tho sorghum fodder crop with subordinate rows of ftifc^joutlon 
pulso can be grown continuously for a good many years on the tie g. 
same field without any harm being done. The practice on the Farm 
is to sow every fourth row with pulso. Tho pulse, as well as the 
sorghum, can be cut green as fodder. The best pulses for the purpose 
are kultld on light soil, and mug, <holA, udid or vdl on heavier 
soil. The mixed pulse and sorghum fodder is for feeding purposes 
superior to either fodder alone. Both vdl and cfiold grow very — 

Such crops in the 



Value of 

O attorn. 

l'cr Acre. 

Its. 


Bate per 
Bnpcc. 
LbB. 


108-8 


soo 


107 


350 



well 
farm 



also in the fair season under irrigation. 

have yielded — 

Vdl Lbs. 10,260 per acre green fodder. 

CJulA „ IBi 340 » » 

A n»in crop of sorghums and an irrigated tair weather 

pulse would form a good rotation, and could be continued on good 
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BULRUSH MILLET— BAJRI—Pennisetwn typltoideum, 
sometimes called Fenuicellaria spieata — Willd. 

Natural order — O'raminew. Tribe — l J ani<x<x. 

This oereal is widely cultivated in Asia and along the northern sea- 
board of Africa. It is probably of African origin. It is not so 
generally oultivnted in hot countries throughout tho world as its more 
common companion millets of India. In England it is oalled spiked 
or bulrush nrillot. The latter name is given on account of the resem- 
blanoe in shapo of tho spike of bdjri to tho hoad of the uommon 
bulrush. Throughout tho Bombay Presidency, and generally through- 
out India, it is commonly known as bdjri or bdjra. In Madras it is 
called kambu. 

Botanical Description (Professor Gammie). 

l'ennisetum — liioh. Inflorescence a largo, dense, cylindric spike ; 
spikeleta surrounded at the base by persistent, weak bristles. 

I'ennisetum typhoideum, Pers. Bulrush millet. 
Vern., Bdjri. 

An ereot annual, 3 to 8 feet high. Stem solid, simple or brauolied, 
often stout, leafy, upper joints smooth or woolly, lower rooting. Leaven, 
large, spreading and drooping, with a few bulbous hairs near the base ; 
sheaths moderately loose, closely furrowed, smooth ; ligule of white 
deusely-packed hairs. Stalk of the inflorescence more or less woolly 
below the spike. Spikes up to a foot long and one and a half inches 
broad, ereot ; axis woolly ; spikelets in clusters of 1 to 8 on soparate 
stalks, which are concealed within the continuously densely packed 
inflorescence ; bristles unilateral, varying in colour, inner ones plumose, 
all as long as the spikelets or some longer; first and necond glume 
minute, third and fourth snbequal, with large pales. Grain obovoid, 
white, protruding from the glume and pole. 

Dutritation in the Bdjri is entirely a rain crop, and oocupies the lighter descriptions of 
soils in all districts of moderate rainfall. Throughout tho Decoan 
bdjri is extensively cultivated on shallow, mixed blauk, red and lighter 
coloured stoney soils found on sloping ground, the lower lying, 
deeper, more fertile soils, as well as the more open black soil plains 
being chiefly occupied by jowdr. In Gujarrft the cultivation of 
bdjri is most important in tho sandy (gortidu) soils of Kaim and 
Ahmedabad. These districts grow, respectively, about 240,000 and 
200,000 acres annually. Panoh Mahals has 50,000, Broach 15,000, 
and Surit only 7,000 acres. In the two latter districts bdjri is 



19 



grown chiefly on the sandy coast bolt. In tho Doooan in ordinary 
years jo%D&r and bdjri occupy about equal areas. Ahmednagar has 
1,000,000 acres • Khandosh, NAsik and Poona about 600,000 to 
700,000 acres each ; Sfftarrf 600,000 • and Sholapur 250,000. In the 
Karnatak bdjri whon oora pared with jotvur is not such an important 
crop. Bijapur in a good yeaT grows over 300,000 aores, Belgauin 
150,000 aores, and Dharwur about 6,000 acres. 

In most of the Presidency districts the jowdr and bdjri areas 
fluctuate considerably from year to year. In years of heavy, early 
rainfall jotvur will occupy a more extended area than when the 
monsoon is deficient ov late. Tho latter conditions may not be 
unfavourable to bujri. 

Bajri does best when tho climate is moderately dry and when the Climate, 
monsoon rain comes in light downpours and there is plenty of 
sunshine between showers. .Heavy rain is disastrous to germinating 
soed or young seedlings, and later, when tho crop has made some pro- 
gress, it is cheeked in growth and turns yellow during heavy con- 
tinuous rain. It is easier injuriously affected in this way 
than any other kharif cereal. If heavy rain comes as the infloros- 
oonoe is in flower, the pollen is washed away, and many of the female 
flowers are not fertilized, and therefore the heads of grain are partially 
empty. In tho Deccan the sowing of bdjri is purposely delayed 
until the middle of July in order to avoid, as for as possible, the risks 
referred to above. 



On well manured or rioh soil bajri tillora extensively. In the 
Deooan usually one spike is oarried on each stalk, but in the fertile 
soils of Gujarat it is common to find several lateral shoots from one 
stalk, each lateral shoot bearing a small spike. The straw in 
Gujarat is of fairly good quality. It is readily oaten by work oattle 
and even by highly fed milk buffaloes. The straw of bdjri in the 
Doccan from a ripe crop is considered of poor nutritive quality, and 
all kinds of farm animals prefer almost any other description of 
fodder to bdjri straw. The inference is that the straw of the Deshi 
variety of Gujarat is better in quality than the straw of the Deccan 
variety. 

Except in parts of Khrfndesh, bdjri is always a mixed crop ; 
and as a mixed crop it may be grown on the same land con- 
tinuously without any apparent exhaustion of soil or diminution 
of outturn if the cultivation is fairly libera'. On the other 
hand, it is often rotated. In the lighter soils of Khandesh it is 
considered a good preparation for Varodi ootton. In the sandy 
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soils of Kaira, Ahmedabad, &c, it is rotated with kodra, ttmdhit 
joiciir, &c. In tho light soils of the Deooan it is rotated with jowi'u 
niger soed, &o. 

In tho Deooan the subordinate* crops sown with bajri are separut 
rows of ttir (usually overy 4" row) and a sprinkling of udrd t math 
hdthi, ambddi, &c, in tho rows of bajri. Sometimes separate rows o 
khurasni take tho place of those of tur. Tho mpst oommon, subordi 
nate mixture in Gujarat is perennial, rozi cotton in rows and math a 
a sprinkling in th<' bajri, but two or more of the following crops mui 
also be grown snlwrdinato to bajri, w;., mag, chola, udid, guvar 
sesamum and slieria ; tho tuver always in separate rows, the other.' 
as a sprinkling. 

Five varieties of bajri have been identified in the Presidency. They 
:iro shortly described as under : — 

Giiint bajri, callod Jalialpnri, and in the Kaira Distriot, Bhavna<mri 
indicating presumably the districts whenoo the varioty was first obtained. 
Varieties. This variety has ooarso stalks and long thiok spikes of largo grain. It 
requires good land in good condition and a favourable season with well 
distributed rainfall. It gives poor results in light, unmanured soil in a 
poor season. Ir> a really good orop tho best spikes are a foot or more 
in length. Professor Gammie says the grey, purple bristles equal or 
slightly exooed the spikelets in longth. 

mibarulm or MadhodrL— Tho straw ia finer than that of bojro the 
stalks being thinner. This probably is an offshoot from the Deahi 
variety of Gujartit. It has longer spikes and larger grain than the 
Beshi. The cultivation of this variety was confined until recently to 
Boriavi, a fertile village of the Kaira District. Professor Gammie says 
this variety differs from giant bajri in tho grey, pnrple spikes boin«r 
thinner and shorter nnd in having more membranous glomes 

Nudiod bajri or Deshi variety of Gujarat is, perhaps, more ' vigorous 
in growth than Mtilbandro, but the spikes are thinner ami shorter, and 
are dull, light brown. The upper parts of the stem are inclined to 
branch. (Gammie.) 

Awned «f "V-Thfa variety i 9 sparingly grown near PetlAd in 
Gujarat and m the Ahmednagar District. The spikes have a hairy or 
bristly appearance aftor the pollen is shed. There is one bristle on each 
pedicle, about J ,nch in length or twice the length of .ho spikelets 
(Gammie). Ihe bristles are rich, purplish-brown in colour before the 
crop is ripe This gives a characteristic appearance. They become tawny 
or smoky-brown in the ripe crop. Thoy are more developed m some 
heads of grain than in others, and, to some extent, protect the head of 
gram from birds. This i B an obvious advantage. The straw is tall and 
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somewhat coarse. The head of grain is long, and, owing to tho bristles, 
look thick. Tho seed is smaller than that of the Gujarat varieties, but 
lugger than tho ordinary Deocan varioty. The presence of bristle.4 
mny indioato a more recent advanco from tho wild form than other 
cultivated varieties, but tho au]>erior quality of the seed does not 
substantiate this supposition, 

Deooan bajri.— The straw of this varioty is not noarly so tall as other 
varieties. Tho spiko of grain is short, thin and contains small seed. 
It is a hardy variety which resists unfavourable conditions better than 
other varieties. Tho straw is inferior f odd or. 
Cultivation ok ba'jiu in gujara't— (>Sandy or Gora'du Soil 

in thk Kaira District). 
The land should be ploughed with the light hdl two or three times 
after tho first fall of rain, and then left for some timo. The field should 
be again ploughed or worked with a bladed harrow shortly before 
sowing. This working will destroy annual weeds, and leave the soil in 
fine tilth for sowing. Tho scod should be sown between the 1st and 
15th of July. Generally, sowings about tho latter date aro more suc- 
cessful than those sown earlier. Tho seed rate mixture for an aore may 
consist of tho following •. — 

Per Acre. 

JBujri G lbs. ") 

Ouriir 1 lb. I 

Xath 1 lb. '.Mixed together before 

Mag ., i lb. .' sowing. 

Setjmum 1 lb. | 

Ambddi or Sheria J lb. J 

Tuver ... ™ ... 1$ to 3 lbs. Sown separately in even' 

fourth row. 

Usually not more thau two pulses with sesamum and sheria aro sown 
subordinate to bdjri, in which case the pulse seed rate is higher than 
above, and the l&jri seed rate is 8 lbs. per aore. The seed is drilled 
usually with a 3-conltered drill (tar/in), the rows being about 15 in. 
apart. The sam&r (plank roller) is used after the drill to smooth the 
surfnoe and properly cover tho seed. As soon as the young seedlings are 
fairly strong and about 6* high, the crop should be bullock hoed with 
the kardbdi, and such weeds as are not destroyed by the bullock hoe 
should be hand weeded with the khurpi (weeding hook). The bullookhoe 
should be used a second timo before the orop is 2 feet high. The sam&r 
(plank roller) is put sometimes over the crop about this time, the object 
being to chock the growth of the plants and thereby encourage tillering. 
The final tillage operation is to pass the 3-coultered seed drill (seed 
bowl and seed tubes removed) between the rows. Each tine or coulter 
works midway between two rows, grubs up the soil, and throws up the 
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earth about tlio rows of faijjW. The light plough (loos the work bettor 
l>nt not so expeditiously. No further attention is quired except watd 
ing to prevent damage by birds until harvest time. A orop whiuh 
sown early in July will be ripo oarly in October. Tal (seflanium) 
geiiernlly ripo before the htjri. Tho pulses ripen later, but it is a con 
inon practise to pluck the pods of some of the pulses earlier aa gre< 
vegetables. The mixed crop is in average seasons safer and more n 
munerative than b&jri alono, In a your of fairly heavy rainfall tl.. 
pulses (particularly tuver and guv&r) will do well. In a year of lid 
rainfall nftor July the kijri may thrive so well and grow bo freely tli 
the subordinate crops may be partially suppressed. 

B&jri is reaped with a sickle and olose to the ground, It should be lr ; 

lying in the field for several days, then bound into bundles and grain 

and straw stacked, or the heads of gruin may be removed and carted to 

the threshing floor, and tho bundles of ladbi only staoked. An idea 

prevails in Gujara't tliat b&jri when reaped should lie two days in 

the sun and then bo stacked. If left in a staok fur a week, the sap is 

supposed to be onrried to tho heads, and the grain thereby becomes 

improved. Grain which has been stacked is -at thros' ' — 

ears of grain are removed by women using mi harp sic 

work is slow and oostly if done by hired labour i womm 

move the heads of grain from about 70 bundles pur day. lu tr 

out the crop, tho heads of grain should be heaped on tho thr 

floor to a depth of 9", and frequently stirred with a rake during the 

threshing process. 

The outturn of b&jri in comparison with ih 
depends entirely upon the oharaoter of the seas< 
favourable for b&jri and the subordinate mi: 
field in the Kaira Distriot may vield as under : 

pil-mte. ci 

Per Gra 

A ore. 
1,1*. 
Bdiri ... ... t<i 8 

Math ... ... to 1! 

Qut&r ... ... i 

Sttamwn ... 

Sheria ... ^ j 

The combined weight of b&jri straw and pulm 
from about 3,000 lbs. per acre to 50 per cent. more. 
It is advisable to select at harvest time the largi' 
of grain for seed for next year's crop. These heads should be tl 
ona small, olean, new threshing floor which ov Mot possibly b 
weevils. The seed as soon as it is threshed sl> be put mixed with 
ashes in olean, earthenware jars. The moutl ctoh jar should at 
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one© Ik) plastered over with cowdung and mud. These remarks apply 

with cquul force to the selection und storing of seed of all other crops. 

Cost of Cultivation in Gujarat. 

Muuuro, 10 IuiuIh pur itoru 

1 Ploughing!! with light kal 

3 Hnrrowingg and 1 turn of lamar 

Sowing huiI covering seed with tamar 

(Joit of need (bajri and mixture) 

Twice bullock-hocing 

Huad-wce<ling 

Ploughing between, rows 

Watching— 1 woman, 1J months, 4 acrci* 

llarvusting various crops ; tying bundles and stacking 
uciu. ... ■•■ ... ... ... ... ... 

(Tutting hcuds from bajri ; carting to threshing floor 
Threshing und winnowing bajri and nubordinate crops 
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Add Government unisussmcnt 7 



Total ... 26 1 



Cultivation in tub Dbccan. 

The field is very often prepared with the heavy bladed harrow 
(mkhar) only. It is worked two or three times in April and May and 
again when the noil is sufficiently moistened by monsoon rain. Thus 
a lriublo, smooth seed bed, about 3 in. deep, is prepared. 

A good oultivator will, however, plough his field well, and give such 
dressing of manure as he can afford, particularly if the soil is moder- 
ately good and fairly deep. There is plenty of time for ploughing and 
thorough tillage, as bajri is rarely sown in the Deccan before the 
middle of July. If sown earlier heavy rain is apt to fall at flowering 
time, the effeot is that fertilization is not prpperly completed, and the 
spikus are, when ripe, only partially filled with grain. The seed is 
drillod with the 4-coultered seed drill, and the rows arc about 12?' apart. 
The crop is hand weeded on good land, but this expensive operation is 
not done on poor, upland, light soil fields. The bullock hoe, (kolpd) is 
worked generally two or three times. The crop ripens in October. 
The coat of cultivation is much less in the Deccan than in Gujarat. 
The Deccan crop does not yield anything like the outturn got from the 
fertile soils of Kaira. The Deccan soils vary so muoh that it is 
impossible to give averages. 

Bajri is subject to the same insect pests mjoiear and also to rust and 
smut (angaria). These diseases are referred to under jowar. It is 
common to find in bajri a malformation caused by the flowers giving 
rise to vegetable shoots. 
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WHEAT, Trittcum.—l&aa. 

Annual, tufted. Stem* up to & ft. high, joints swollen, hairy. 
Leaves almost smooth, with a hairy fringe at bsiBe, up to 12 in. 
long ; shealhs smooth above, ofton hairy beneath. Spikelets arranged 
in n two-ranked, oylindric or subquadrangular column, fow flowered, 
compressed, stalkloss and seated in notches of the axis with which thoy 
arc parallel ; glumes keeled, awned or awnless (bearded or beardless) ; 
top of ovary hairy. Grain grooved on the inner fuco, often hairy, 
free or adherent to the pale. 

The following forms are said to bo cultivated : — 

1. Triticum Spelta, Linn. Covered grain wheat. 



Vem., Khapli; jod. 



2. 



4. 



Triticum mtlgare, "Vill. 

Vern., Ghait, Gujardti ; Galiu, Mara*thi ; Godhi, Kanaresr. 
Triticum pilosum^ Dalz. and Gibs., " having the oalices co- 
vered with muoh Bofttomontum " a>., volvet-oliaffed wheat. 
Veru., Bahehi ; kali kusal ,' hahno. 
Triticum monococcum t Linn. 
The foregoing description is by Professor Gatmtiie. 
Habitat. The cultivation of wheat is prehistorio in the old world, and De Can- 
dolle believes that the aulture of this cereal in the temperate parts of 
Europe, Asia and Afrioo is older than the most ancient known languages. 

Distribution throughout tbb World. 

This is essentially a crop of the warmer and drier parts of the temper- 
ate zone, but its limits of growth are wide, and the varieties in 
cultivation are so numerous that some are adapted to grow in any 
country outside Arctio limits. In India appiuximntely thirty million 
acres aro cultivated, of which Bombay claims two millions only. It is 
grown most extensively in Northern India and always during the oold 
weather. The young seedlings of the hardier varieties are not killed 
by frost, but frost or oold clauses damage when the crop is approaching 
maturity. Tho winter wheats of England and Canada are so hardy 
that they are fresh and green in spring after severe winter, particularly 
' if during winter the young plants are protected by a light covering of 
snow. Wheat can be grown successfully with a greater range of 
temperature than perhaps any other cultivated plant. 

Distribution tatbe The wheat area in the Bombay Presidency varies with tho season, 
deney. *' '' It extends in years of favourable late rains. It oontraotB, if the Septem- 
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bor-Octobor rainfall is deficient. Tlio great wheat producing districts 
aro Ahmedabad (170,000 acres), Niisik (320,000 acres), Khandesh 
(270,000 acres), Ahmednagar (250.00U acres), Bijapur (145,000 acres), 
Dliorwnr (150,000 acres). Bat, us already noted, these ureas vary 
considerably with the season. 

It is extensively grown osn dry crop on deep, black, moisture holding 
soil. The finost dry crop lands of the Presidency are along tho Tapti 
in Khandesh, in tho plains of Kopergaon and along the Gfodavary in 
Ahmednagar. Tho Bijapur, Dbarwar and Ahinedabad wheat lands 
have oach black soil, and are naturally fertile if Lite rains aro sufficient 
Wheat, as nn irrigated crop, doos best on much lighter soil. Medium 
black soil, so common in the Deccan, is very snitable. Such land 
is of fair depth, and has a substratum of murum 2 or 3 foot 
bolow the surface. It occupies tho lower lovels of the valleys, 
is irrigable from wells or by pat from bunded stroams, and, when 
well manured and carefully cultivated, grows excellent crops of 
wheat. The irrigated wheat crops of Khandesh, Nasik, Nagar, Poona, 
&c, aro all grown in this olass of land, whilst those of Abmedabad, 
Kuira and Baroda Territory are grown on light alluvium loams. The 
irrigatod crops of Gujarat are perhaps superior to those of the Deccan, 
but are far more liable to excessive damage by rust, and are more 
expensively cultivated, tho cost of irrigation being high owing to 
great depth of wells. 

Dry crop whoat is either grown alone or with subordinate rows of 
uafflowor ; somotimes linsoed oocupies the headlands. Wheat and gram 
mixed are grown in the Panoh Mahals. Irrigated wheat is usually 
unmixed. 

Dry crop wheat is grown continuously in some parts of Ahraed- 
nagar, Ahmedabad and Nasik. In the ootton districts of Khandesh, 
Dharwar, Broaoh, &c, it is rotated with ootton anAjowdr. In the 
deep black soil whioh Iwrders tho Tapti in Khandesh it is rotated with 
linseed and gram. In tho Panoh Mahals on land brought under til- 
lage during recent years it follows a kharif crop of maizo, tho land 
being double cropped annually. This ia nn exhaustive system of 
cropping whioh can only be pmotised in virgin land. Irrigated 
wheat is rotated with ordinary garden crops, but no definite order is 
followed. v . 

The preparatory tillage is usually careful. Wheat fields are during 
the rains usually uncropped ; therefore, there is good opportunity for 
thorough working. Tillage begins usually before the rains by scarify- 
ing with a mkhar of the Deocan, which corresponds with the karab of 
Guzerat. If the mkhar is worked several times in April-May, its 



Suitable Mill. 




Mixture* 



dotations. 



Cnltivatlon 
dry drop. 



of the 



26 

blade scrapes the sxirfaco, uproots the Btubblo of the previous crop, 
fills the cracks with looso soil, and loaves a friable surface layer which 
readily soaks up the monsoon rain as it falls during Juno, July and 
August. The vakhar should be used once or twice a month, but only 
when the soil is in a suitable condition in respoot of moistness. 
Tillage does harm when soil is wet ; but if the surface is dry and 
crumbly, and if the bullocks at work can walk without leaving deep 
foot impressions, the soil shoxild be worked ns ofton as possible. The 
effeot of such tillage is to leavo the surface soil in a olean, thoroughly 
friable condition, whilst the substratum, 3 or 4 inches below the snr- 
face, retains moisture, and, being more or less consolidated, provides 
the firm send bed which wheat likos. Dry crop wheat land is not 
often manured. When a dressing is given, the manure should be 
old and thoroughly deoayed. It should be applied in August or 
September, and mixed with the soil by a light ploughing. San 
ploughed in as a green manure provides a cheap and effective manure. 
If the field is well worked in the hot weather, the san can be sown in 
June- July, and ploughed in in August-September. Sxibsequently 
the soil should, as the san decays, be worked repeatedly with the 
vakhar in order to keep the surface soil olean and friable and at the 
same time provide a tolerably firm seed bed. Wheat as a dry crop 
should, if possible, be sown in October. It will thrive well as an 
irrigated orop if sown in November or early Deoember. An irrigated 
crop must necessarily be manured, and a dressing of 12 to 15 loads of 
old manure per acre is sufficient. 

Dry crop wheat is always drilled, a heavy two-ooultered drill being 
used for the purpose. * In some districts, as, for instanco, in Broach, 
tho rows are very wide apart, rarely less than 18 inches. A heavy drill, 
with coulters wide apart, deposits the seed deeper than a lighter drill 
with coulters close together, and sufficiently deep to secure moisture 
sufficient for regular germination. But the seed is not evenly dis- 
tributed. The Khandesh method of sowing is probably preferable to 
that practised elsewhere. A heavy drill with two coulters, about two 
feet apart, is used. In the forward journey across a field two rows are 
sown two feet apart. In tho baok journey two more rows are sown, 
but one row is intermediate between the two rows previously sown. 
Thus the orop comes up in rows about a foot apart. But the rows are 
rather irregular in their distance from each other, because it is difficult 
to guide tho drill accurately. The irregularity referred to is of no 
great importance, because wheat fields are generally so well prepared 
that bullook hoeing or band weeding is rarely neoessary. Little or no 
nin falls usually after the seed is sown, and weeds do not grow with 
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the same freedom as daring the monsoon. Tho seed rate for a dry crop 
varies considerably aocording to district and according to the condition 
of tho soil. The range will ordinarily bo from 40 to 55 lbs. per acre. 
Sometimes the crop iB neither wholly dry nor wholly irrigated. If the 
Boil moisture fails and the crop threatens to dry up or ripen premature- 
ly, and if fuoilities for irrigation exist, tho owner gives two or three 
waterings at intervals of a fortnight. Tho water is distributed over the 
field without any syBtem of beds or regular water channels, and the 
first watering requires much water, tho araoks and fissures in the soil 
gulping the water in an astounding manner. 

Wheat is harvested by uprooting by hand, aided by a blunt siokle. 
The surfnoe soil at harvest time is dry and loose, and the plants are 
easily uprooted and shaken fairly free of earth particles. The harvest- 
ed orop is laid neatly into bundle* of sheaf size which, after exposure to 
the sun for a day or two, are tied (thin strips of aloe leaves make good 
Ixinds), and carted to the threshing floor. Wheat may bo threshed out 
three or four days after reaping or may be stacked and threshed out at 
leisure. It is usually trampled out under the feet of bullocks, and is 
easily winnowed by the hot winds which blow in March and April. 
In Uujarft winnowing is usually done by an artificial air current 
from a triangular cloth tied at two corners by thin ropes attached to 
fixed points, and swung or flapped rapidly at the third corner by a man 
or woman. 

The ohaff got by the above method of threshing and winnowing 
provides fairly good fodder. The treading prooess breaks the awns, 
and orushes the brittle straw and hard glumes into soft palatable 
lt bhuta" which, as food for cattle, is very much improved if mixed 
with a fair proportion of " bhusa " similarly got in threshing leguminous 
crops. 

Irrigated wheat is sometimes broadcasted, sometimes drilled and Cultivation of irri- 
oooasionally sown by hand in the furrows behind the plough, the seed 
being covered by tho soil moved in making the next furrow. If 
tho soil is very friable to a depth of at least 3 inches the latter method 
of sowing is perhaps best. The seed oan with care be sown with great 
regularity, and, by means of a hand hoe or rake, the field can, after sow- 
ing, be laid out into beds for irrigation. A plough should, before the 
beds are formed, be used to make straight furrows 10 ft. apart. 
These when deepened by means of a hand hoe serve as water channels 
for irrigation. The beds should not be more than 10 ft. square. 
An irrigated orop requires a higher seed rate than a dry crop. 70 or 
80 lbs. par oore are ordinarily sown and in the case of spelt wheat in 
husk 100 lbs. After sowing, the crop requires little attention, besides 
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regular irrigation. One or two hand weedings may be required, the 
whole surface soil being stirred with the klatrpa (weeding book) at tho 
same time to break up the orust that forms after irrigation. On 
moderately retentive soil wheat need not be irrigated oftener than 
once a fortnight. But if tho soil is light alluvium as in Northern 
Gujarut, the orojis should be watered every eight days. 
Omtnrn. The outturn of grain varies muuh with tho season. A well managed 
irrigated croji produces about 2,000 lbs. grain and over a ton of straw, 
whilst a good dry crop will not often exceed 1,000 lbs. of grain and 
about the same weight of straw. 600 to 650 lbs. grain per acre probably 
represent a full average orop in an ordinary your from deep, hlaok soil, 
oultivatod in the ordinary manner. 

Rust {Pticehua graminis) — ijerva, Gujurttti ; t&mbara, Marathi — often 
does considerable damage to the crop. It is most destructive in 
seasons with cold showers and cloudy weather, especially if such como 
its the crops approach maturity. Some varieties are loss subjoet than 
others, K/tapli or spelt wheat is rustproof. Tho diseuse has occupied 
the attention of agriculturists in all parts of the world. But efforts to com- 
pletely suppress it have not been successful. In Australia, by a process 
of selection, varieties, which are nearly rustproof, have beon obtained* 
Smut is common in Indian wheat, as in all other cereals. But the 
disoaso does not appear, excopt to a trifling extent, if the seed before 
sowing is steeped for five minutes in a solution of oopper sulphate which 
should not exooed J per oent. strength. After steeping, the seed 
should be dried in the sun. 

The following is an estimate of growing dry orop wheat in Khan- 
desh : — 

Cott of Cultivation. 



Trade 
wheat. 



Per Aero. 



Clearing stubble of previous orop 
Harrowing throe times in hot weather 
Harrowing four times during rains ... 
Manure once In three yean, say, 6 loads per annum 
Ploughing once 

Drilling and oovering seed ... 
Cost of seed 45 lbs. ... 

Harvesting, carting, threshing and winnowing a crop 
of 800 lbs. per acre 

Total ." 
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Indian A large export trade from the sea ports of Bombay, Karachi and 
Calcutta is ohiefly fed from the Central and North- West Provinces. 
Bombay, of course, supplies its small quota. Experts sort Indian 
wheate as hard and soft whites and hard and soft reds. The hard 
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wheats are characterised by u flinty, transluoent appearance which 
indioatos 11 high porcentiige of gluten. The soft wheats nro opaque 
and atarchy, and are liked by millers. For native consumption 
glutonous wheats are more favoured than soft, starchy samples. This 
is* fortunate, ns the export trado requires soft wheat by preference. 
Hard wheats are shipped to the Italian and other sen ports of the 
Mediterranean, and aro utilized in the manufacture of vennioelli, 
macnaroni, &c. Soft red wheats find a ready market in England. 
5 per oent. refraction or impurity is allowed by the trade. Indian 
aamples as sold by the cultivators rarely contain so much impurity, 
but must necessarily contain earth particles and small pebbles, beoause 
the crop is harvested by uprooting and beoause the means at hand for 
winnowing and soreening are imperfect. 

[n the miller's estimation the valuable qualities of wbeat are (I) Milling wheat, 
colour, (2) strength, (3) flavour. 

Wheat varies in colour from pale yellow to dull red. White Colour. 
br<»d is most esteemed, and can only be made from white flour. 
In the old method of grinding wheat between stones, flour of better 
colour could be got from white wheat than from red, therefore white 
wheats were valued at considerably higher rates than the red j but, 
since the roller system of milling has been introduced, white flour 
oan bo got equally readily from white and red grain. 

The roller system of milling is called the •' gradual redaction 
process." The aim is to remove the bran in soaleliko pieoes whioh 
can readily be separated by sifting and winnowing, and leave the inner 
farinaceous portion in gritty fragments whioh can subsequently be 
rollod or ground into fine flour. The germ of the wbeat, which is 
yellow and oily, must be separated. It is unnecessary to enter into 
details regarding the gradual reduction process in all its stages. It is 
sufficient to know that pure white flour may thereby be got from wheat 
of any colour. 

This quality depends chiefly upon a large quantity of elastic strength, 
gluten. Certain varieties of wheat contain a higher percentage of 
elastio gluten than others. The dough made from the flour of such 
varieties, when baked, rises into a larger loaf than would be got from 
the flour of weaker wheat. Strength does not depend upon varieties. 
The same variety may in one season produce fairly strong wheat in 
another weak. This is particularly the case in temperate countries. 
In England the summer is sometimes unusually hot and dry, and in 
such seasons the grain is much more translucent and glutenous than in 
average seasons when it is dull, starchy and weak. The character 
known as hardness is by no means constant. In fact, hard and soft 
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grains can be got often from the same ear. Indiun wheats and wheats 
grown in the hotter and drier parts of Russia, Amorioa, &c, 
are strong. Countries with damp temperate climates, such as England 
and the sea board States of America, yield wheats whicli are weak. 
Indian wheats in Europe aro in demand for mixing with English and 
other wheat, whioh are deficient in strength. 

Flavour is best when strength is least. English wheats are better 
flavoured than those of any other country, partly on account of climate, 
but chiofly on account of the care oxeroised in the selection of seed. 
Indian wheats have a peouliar flavour which millers call " boany," 
?>., a taste resembling the dil of any pulse. For this reason Indian 
wheats are mixed with English and those of other oountries before 
being ground into flour. There is art in proper mixing, beoau.se 
colour, strength and flavour aro never found in the highest perfection 
in one variety. These qualities, if present in any variety in proper 
degree, add to its market value. They can be developed by the effect 
of olimata, soil, cultivation and selection of seed. Climato can hardly 
bo controlled except that irrigation oan replace defioient rainfall. 
Deep, stiff loams and well drained clay soils with sufficient rainfall 
produce grain of finer quality than lighter soils, but this remark must 
be modified in respect of irrigated crops. By a process of seed- 
selection carried on from year to year, the quality oau be very 
much improved. In this process of selection the aim should bo to 
get plump, large grain with a thin clear akin, a heavy weight 



bushel, true to type, and with Btrong bright 
up well if the crop is heavy or during 
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storms. 
Mining qualities The milling qualities of typioal Indian wheats were gauged by 
wheat*" 1 Mta McDougall Bros., of Mark Lane, London, in 1882, with the following 

results :— 
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( iHAnAOTBMSTIO AlU'EABANCES OF BOMBAY VARIETIES. 

Tho straw in all varieties in comparatively short. In a highly 
manured irrigated orop it may reach 8$ft. in height, but in ordinary 
irrigated crops it ran go* from 2£ ft. to 3 ft. In a dry crop it is often 
very short, in which cuso the yield of grain per ocro exceeds, to a con- 
siderable extent, the weight of straw. In most varieties a fully grown 
stalk has four nodes, rarely more cr less. The nodes are dark in 
oolour, but vary in shade aooording to variety. Tho extent of tillering 
varies with the variety, with the vigour of growth, and with the seed rate. 
Tho plants in a thiokly sown crop do not tiller to the same extent us in 
a orop sown thin. Ordinarily, there are four to seven stems from one 
root, but in vigorous growing plants the number is much more. The 
straw varies in oolour ond brightness according to variety. The 
withored side leaves are gonerally a darker shade than the stem proper 
which may be bright and shining or dull. When very bright and 
shining, the strnw is usually very light in colour, i.e., pale-cream, 
nearly white. Whon dull in colour, the straw is darker, generally a 
dull yollow colour, tinned with brown. In one or two varieties the 
straw immediately below the ear is bent in a serpentine manner in 
two or throe short ourvos. The glumes and awns of the ear are not 
usually the sumo oolour as the straw. They are generally either lighter 
or darker in oolour. 

The grain, according to variety, may be classed into hard and soft 
rod, hard and soft yollow, and hard and soft white ; bat, with one single 
exception, there is no variety that can bo classed as soft wheat proper. 
There are oertain red, yellow and white wheats which are unquestion- 
ably hard varieties, the grains being flinty and translucent to a high 
degree. On the othor hand, there are red, yellow and white wheat 
whioh have in tho same ear some grains hard and flinty, others only 
moderately transluoent and on section showing a starchy appearance 
to a certain extent. Very few varieties have short, rounded, plump 
grain. In most oases the grains are long and eliptioal, fairly well filled, 
and heavy in the case of a good variety and a good crop. 

The period of growth varies between varieties, and depends also 
upon the date oi' sowing, the condition of the soil, regularity in 
irrigation, or in the case of a dry crop on the character of the season. 
A crop sown in October or early in the cold weather will take longer 
to mature, and probably yield better than one sown in December or 
later. An irrigated orop in rich Boil matures slowly and yields very 
well. A dry orop with scanty late rainfall may be forced to maturity 
quickly, and the period from seed time to harvest may be only three 
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months or loss; whereas, undor more favourable conditions, the period 
of growth will be from 3i to 4$ months. 

The ears of all Bombay varioties are uwned and noarly all ereot in a 
ripe crop. The spikelots are ranged in all cases on either side of the 
raohis, alternately. Thoy may bo attnohod at short intervals in whioh 
case the hoad is dense, or Ht longer intervals in which oase it is more or 
less open. The spikelots in the middle of the grain may contain two, 
throe or four gmins aooording to variety. Those at tho base or point 
of the grain generally oontain two grains or two fully developed 
grains, and a third much smaller. Most varieties are " square head " 
in appearance. 
Qlnrnw. j n anmo vorietios glumes are hard and sinning, in others downy, 
or, when the down is oonsidorablo, " velvot chatted." Hard shining 
glumos have often n slight degree of bloom, particularly when the 
main colour is brown or yellow brown. In ono variety (khapli) 
the glumes sootiroly enoloso tho grain. In others the grain oan bo 
separated comparatively easily. Tho awns on some variotios are long 
and securely attaohod to tho gluinos, in others shorter or less securely 
attached. Tho colour of tho awns generally corresponds with that of 
the glumes, but there are exceptions. Thus several variotios with nearly 
white ohatf have dark coloured awns, black or dark brown near the base 
and gradually shaded oft' to a pule drub or dirty white towards the 
point. 

11ICE, Oryza aati'tw— Linn. 

Natural order— Gramineoi. 

Tribe— Oryzem. 

f Dangar Gujarati. 

Gntin or Paddy ... V Bhat Marithi. 

{ Bhatta ... ... Kanareso. 

{Paral ... ... Gujarati. 
Pendha Marathi. 
Bhattad hullu ... Kanarose. 
Rice is found truly wild in morshy lands in tropioul countries. Its 
Habitat, chief wild habitat is, however, from Madras and Orissu to Bengal, 
Chittagong, Aracan, aud possibly even to Coohin China. 
Rice, Oryza — Linn. 

Botanical description by Professor Gammio. 

Spikelets in pannicles. Glumes 4, the two lowest minute, third and 
fourth sffuVequal, without polos. Stamens 6. 
Oryza saliva, Linn. 
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General distribu- 
tion throughout 
the world. 



Annual, tufted, grown in water. leaves many, rather rough, sheaths 
smooth. Pannicle elongate, erect at first, drooping as the grain ripens. 
Spikelets loosely arranged ; third glume with a very long awn. 

Rice is grown at all seasons in different parts of India, provided Season of growth • 
there is water. The varieties art' extremely numerous, and particular 
varieties are found, not only suitable for different seasons, but also for 
different soils, different systems of cultivation, and different conditions 
of olimatfl and rainfall. 

Dr. Watt mentions fivo orops a year as being grown in Bengal. 

In Western India rice is ohiofly a kharif crop, dependent mostly 
upon natural rainfall. In the Southern Collectorates of the Presidency, 
ospeoially in Kanara, rabi rioe which ripens in the hot weather is 
grown. This is called vaingan rioe. The district gets the benefit of 
the North-East monsoon, and gots late rain. Vaingan rtoois generally 
assisted by irrigation and usually by channel water drawn from a 
nullah or from natural springs. 

Bice is very extensively oultivated in all the warmer parts of the 
world. It is essentially a crop of damp, semi-tropioal or tropical 
countries. It thrives under great diversity of oliinate and culture. 
It grows well in dry climates or at least dry in comparison with 
Bnrmah, Bengal and the Eonkan Districts of the Bombay Presidency. 
The finest varieties and the largest yields per aore are produced in 
distriots where there is a moderate degree of sunshine and a damp, 
warm atmosphere. 

India has a very extensive area, probably, on an average, considerably 
exoeeding seventy million acres annually. The Bombay area is less 
than two million acres. Bice has been grown in India since the very 
earliest times. 

The chief rioe areas are below and on the Western Ghats. The orop 
is especially important in the bolt of low land which lies between 
these hills and the sea from the most southern part of the Presidency, 
as far North as Bulsar in the Surat Collectorate, also in the cosy below- 
ghdt valleys, and in the artificially terraced rioe beds, whioh are bo 
nmnerous along the eastern and western slopes of the gh£t range. 
The rainfall throughout theso jarts is very heavy. In some places on 
the hills over 200" are registered from June to October. In the coast 
belt the rainfall is 100" more or less in a season. In the upland plains 
of the Deccan and Southern Maratha Country, whioh stretch away from 
the eastern slopes of the gbefte, the rainfall rapidly declines, and at no 
great distance away from the hills rioe gives place to millets. 
s 
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In the northern talukas of Surat, in Broaoh, Baroda Territory, the 
northern oolleotorates of Gujarrft, and in Kathiawir the rainfall is 
lighter. Therefore, in these districts on the open, fairly level tracts 
rice beds ocoupy positions specially favourable for impounding rain- 
water. They are not only embankod, bat also in somo cases dug 
out to hnprovo their capacity for holding water. They havo usually 
the additional advantage of being under a tank or other souroe of 
irrigation. 

In Gujarat, Surat and Kaira grow oach about 100,000 acres 
annually, Ahinedabad and Panoh Mahals oaoh 50,000 to 60,000 acres, 
and Broaoh 20,000 aores. 

In the Deocan on an average the Nasik area is about 60,000 aores, 
Poona 70,000, Sholapur 20,000, and 8«Jtiira 45,000 acres. In the 
Karnatak, Belgaum and Dharw&r grow, respectively, about 115,000 
and 160,000 acres, mostly in their western hilly parts. 

In the Eonkan, Thdnu has over 300,000 acres, Kotfba about 
250,000 aores, Eunara about 200,000 acres, and Ratnigiri 50,000 
aores. 
HntatloMurtmiK- I* may generally be said that rice is grown year after year on the 
taw*. same i an( j[ without any rotation. This is oertaiuly the oa»o in the 

Konkan. In years of favourable late rainfall a second crop of vol or 
gram or castors or wheat or of mixed v6l and oastors or mixod gram 
and oastors may be grown. This second crop is, however, more common 
in the tank irrigated rice beds of Northern Gujarat and elsewhere than 
in the Konkan rice fields which depend solely on rainfall. 

In the rioe lands of the southern talukas of the Surat District, it is 
common to grow a crop of sugarcane onco in four years or at longor 
intervals, and the same practice prevails in the laterite soils of Belgaum, 
Dharwar, and in the above-ghat parts of Hanaro. In these Belgaum 
and Dharwa'r terraced rioe beds a sprinkling of jotodr is sown with 
the rice, and in years of average rainfall both crops seem to thrive. 
The conditions of rainfall most favourable tor rioe are entirely unsuitable 
for jowdr, and the mixture referred to is u very unusual one. In 
Broaoh on deep, black soil and in the taluk as where the average 
rainfall exceeds 40 inohes, rice is sown as a subordinate row orop with 
cotton. Elsewhere in Gujarat, where the land is not true rioe 
land and the produce is uncertain, kodra and rice, with a sprink- 
ling of tuver, are a common mixed orop. These fields are without 
embankments. 
Boils. The best (toils for rioe are clays or clay loams of fair depth. The 
substratum should be murum or other j>orous material. This secures 
fair natural drainage, and the soil is thereby improved for rioe. The 
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plant is naturally naquatia, yet it does not thrive in a soil in which 
water stagnates. The crop luxuriates in a soil through which water 
peroolatea with freedom and over which it flows slowly. 

Tho Konkan rioo soils are mostly greyish-blaok clays or clay loams. ~ 
Those of Surat and Broach and Kathiawar are black or brown-clay. 
The Kaira, Ahmedabad and Panch Mahals rice beds are light coloured 
or light brown beaar (clay loam) soils. Those of the Karntftak are 
yellow red or reddish-brown laterito clays or clay loams. Any descrip- 
tion of soil whioh is moderately deep (2 to 3 feet), of fino or fairly fine 
consistence, nnd moderately porvious to moisture, is suitable for rice. In 
districts where the rain fails early, as in Gujarat, the important point 
is that the soil should retain water as long as the rioe is likely to need 
it. Embankments ate formed, and the surface of rice beds made 
level, so that water oan be impounded and kept at a height which 
varies as the orop grows. At no times should more than two-thirds 
of the plant be immersed. 

In almost all rioe fields the original surfaco required a certain amount Temeing,ambaah- 
of levelling and digging out, and the excavated soil was used in filling J-* land, 
hollows or in forming the embankments. On and under the ghats on 
the gentle slopes of valloys and on the steeper slopes at the foot of the 
hills, rice beds have been formed in terraces with great ingenuity 
and at considerable cost. Where the original surface was uneven, slop- 
ing or fairly steep, the rioe beds are neoessarily smaller in area and 
more irregular in shape than in the open, more level tracts. In a 
particular group of terraced rioe beds a stream fed by drainage of 
higher levels is made to distribute its water equally over all, and die 
surfaoe is so levelled and the embankments so arranged that a slow 
stream passes over the beds in succession from higher to lower levels. 
The embankments are made of mud and necessarily range according 
to situation, from 18" to 2fc' high, the width being proportionate 
to their height and tho construction being sufficiently strong to stand 
the pressure of water impounded in them. Suoh rice beds as receive 
the inflow of water brought by nullahs from the hills are enriched by 
the fine silt which is deposited from the muddy water as it flows 
slowly through. 

A considerable extent of rice land in the Konkan has been reclaimed 
from the sea, principally along the course of tidal creeks. The first 
operation has been to form an embankment sufficiently high and 
strong to exclude the water of high tides. The soil from higher 
levels is carried in to fill up and raise the surface level inolosedlby the 
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embankments. The natural low lying position of these reclaimed rice 
beds is favourable for impounding rain water. The reclaimed land is, 
to some extent, salt for a time, and is only suable for growmg 
inferior varieties of " salt » rice. In time the sod becomes sweetened 
by cultivation, and then superior varieties can be grown. 

Itonita*. Many rice fields on and under thi. ghats are never manured, only 
the seed bed on which the seedlings for transplantation are raised. 
These bdowgfaft rioe b«ds are " warped " year by year. The mud or 
silt carried by the numerous nullahs and small streams from higher 
levels is deposited on these rioe beds, and the depth of soil is yearly 
increased Moreover, the continuous slow passage of water through 
and over these soils has a softening effect upon the BoU, causing 
considerable elimination of plant food from dormant ingredients. 
Nitrogen is the one element which might reasonably be oxpeoted to 
be defioient, but the yield from these unmanured rice bods is not 
decreasing, and there is no evidence to show that the land is becoming 
exhausted. Although many rioo fields on and under the ghats are 
not manured, the seed beds invariably are either by burning rdl> 
material thereon or by the direct application of manure. Tho r&b 
praotiee has beon fully described in a separate chapter (see Volume I) , 
It is oonfined to districts of hoavy rainfall. 

In those parts where the rainfall is 50" or less, rioe seedlings are 
raised in nurseries whioh are manured heavily with ordinary manure 
or by folding sheep and goats. The effect of burning Mft material 
on the seed bed is not so mnch manuria] as physical. A properly 
prepared rioe be/1 is lightly dug a fow inches deep with a light pick, 
and the loosened surface broken up fine. Over this the rdb material 
is laid and burnt. The ashes are mixed through the fine earth. 
The heat lias killed seeds of weeds. Tho seed can be sown with the 
first signs of rain, and if rain holds off, artificial watering oan be given 
to the small patch for a few days. The seedlings oome up strong and 
vigorous, and can be transplanted early into the main field whioh, as 
the seedlings were growing, should be got ready by repeated plougb- 
ings for transplantation. A crop grown from early transplanted seed- 
lings gets the full benefit of the monsoon rain, and this is extremely 
important in the case of the finer varieties whioh ripen late, and 
require much water late in the season. 

The rioe beds of Gujarat and those of the flat bottom lands of the 
Konkan and elsewhere are regularly manured, and tho heavier the 
dressing of manure, the better the crop. Tank mad in Gujarat is 
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favourite application. Tank mud or ordinary manure is given at the 
rote of 40 loads or less per acre as can be arranged. The manure 
should be applied evenly over the surface before the rains set in. In 
Gujarat the practioe of green manuring is common. San {Crotalaria 
juncia) is sown thiokly with the first fall of rain and after a single 
ploughing. A turn or two of the harrow covers the seed. The son 
grows to a height of 18 inches, whilst the seedlings are growing in 
the need bod. Then it is trampled into tlm soil, as the field is puddled 
and made ready for transplantation by repealed ploughings. Castor 
oake is cheap in Oujarft — about 80 lbs. per rupee — and a topdressing, 
easting Its. 5 or less per acre, is given to supplement a light application 
of ordinary manure. Fish manure, costing about 80 lbs. per rupee, 
is similarly employed in the southern talukas of Stirat and parts of 
the Konkan. In Kanara and in the forest tracts of Dharwtfr green 
leaves and green twigs of certain forest trees are used as a sort of 
green manure. 

Rice is sown (1) broadcast, (2) drilled, (3) broadcasted in a Reed bed Seed rate and 
and thence transplanted. Generally, except in the case of salt rice ta g. 
grown on marshy situations reclaimed from the sea, the first method 
is only adopted by the worst oultivators. The second plan is very 
oommon in the western tilukas of Belgaum and Dhirwar and above 
the ghats in Kanara, also in unemtonked fields in Gujarat. The third 
method is less risky and more suooossful than the others, and is 
particularly suitable for fields whioh are embanked and where the 
rainfall is over 80 inches or where deficient, late rainfall is supple- 
mented by irrigation from tank or otherwise. Broadcasted or drilled 
rice requires a higher seed rate than transplanted rioe. The vaingan 
(hot weather) rioe of Kanara requiros a seed rate of 160 to 200 lbs. 
per acre. Broadcasted or drilled rice requires 120 lbs. per acre, and the 
seed rate of the transplanted crop varies per acre from 25 or 30 lbs. 
to 90 or 100 lbs. The latter is the common deed rate in Surat and 
Broach. In no other districts of the Presidency is so much seed 
required. Everywhere the seed bed is thiokly broadcasted. A 
sufficiency of Beed is allowed to meet contingencies. 

In the Konkan rioe is sometimes artificially germinated before it is 
broadcasted. The object is to gain time by getting seedlings as early 
as possible. The seed is made damp and germinated in heaps or baskets 
when there are signs of approaohing rain, and is sown broadcast when 
the first showers have moistened the soil sufficiently. This method 
is hazardous, except in salt rice lands which are sown when covered 
with water. It is better to sow iu .the ordinary way and irrigate by 
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hand. The seed for " salt " rice is ofbon broadcasted on rice bods over 
which water stands ; the seed sinks into the soft mud. The drilled 
rioe of Dharwrfr nnd Belgaum is sown with a 6-ooaltered drill. The 
coulters nre about 8" to 10" apart. 

Thb Bombay Varieties of Uiob. 

Thoircharaetorutia The varieties cultivated are very numerous. I have examined and 
difference*. described over sixty varieties. Those can olearly be identified as different 

from eaoh other. They form probably only a small proportion of the 
varieties grown within the Bombay Presidency, and necessarily are an 
oxoemliugly small proportion of the varieties cultivated throughout 
India. I" oxamining the particular varieties referred to, it was made 
dear that mixed seed is commonly sown. At the some time it was 
made equally dear that rioe cultivators have a natural knowledge of 
the various varieties grown in a particular district, and know the condi- 
tions of soil, season, water, &c, whioh are most favourable for the 
growth of eaoh variety. 

Commercially, the paddy might lie classed into very fine, fine, coarse 
and verv coarse \arieties ; but it is very difficult to grade varieties 
into these olasses. It is easy to state definitely that one variety is very 
fine, and anothor is very coarse, but thero aro very numerous gradations 
in quality botween these two extremes. 

Tho chief differences between varieties, whioh I have noticod, aro 
detailed below. 
Period of growth. There are early, medium and late ripening varieties. The earliest in 
an ordinary season reaches maturity at the end of September, tho 
latest towards the middle or end of November. 

water* Some varieties, generally the late varieties, require deep, good, reten- 
tive soil, with well embanked rice beds favourably situated to impound 
rain water or to receive irrigation when the rainfall is defioient. 
Other earlier ripening varieties will thrive well on thinner, poorer, less 
retentive soils and with inferior facilities for impounding water or for 
irrigation. There are numerous gradations between the two extremes. 
Certain coarse varieties aro adapted for cultivation in salt land 
reclaimed from the sea, and such generally thrive best with much 
water in the rice beds. 

plant* The finest varieties are usually grown from seedlings whioh have 
been transplanted from a seed bed into tho field proper. Other varieties 
which are not so fine will thrive well if tho seed is drilled and the 
ooarser varieties are often broadcasted. 
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The greater number of varieties are grown in the monsoon, and Sauon of growth, 
would not thrive if sown or planted at any other season. A few 
varieties are suitable for cultivation under irrigation during the oold 
and hot weather. This crop is known as vamgan rice. 

There are notable differences betweon varieties in the length, straw, 
strength, oolour, and brightness of tho straw ; also in tillering power. 
Some varieties produce more stems from one root thun others. The 
finer varieties have not neoesgarily fine straw, nor the coarser varieties 
aoarse straw. The straw of all varieties, whether it is coarse or fine, is 
very hollow. If tho leaves and loaf sheaths are stripped off, the stalks on 
account of the hollowness referred to can be drawn between the finger 
and thumb and pressed into ribbon like strips. If the stalks are further 
examined, they will be found wrinkled longitudinally. The coarser and 
more hollow the stems are, the greator is the extent of wrinkles. As re* 
garda leaves and leaf sheaths, there are characteristic differences between 
variotios. Sometimes tho leaf sheaths are very large, wrapping the stems 
very loosely ; sometimes they are not so fully developed, and wrap the 
stems fairly tightly, particularly towards the top. The sheaths, like the 
hollow stems, are longitudinally wrinkled in a ripe crop. Apparently 
tho hollowness of stem and tho development of leaf sheath furnish air 
chambers which support this semi aquatio plant in deep water. There' 
fore, it might bo oxpected that such varieties as need much water should 
have very hollow stems and very large loaf shoaths. This*, however, does 
not always hold good. The straw of all varieties is weak. As a dry crop 
the straw would not support the head of grain. It would lodge. Tall 
straw may be 4J or 5 leet high, short straw about 3 feet, sometimes 
less. The straw may be bright and light coloured or dark and dull 
coloured, varying in colour from pale yellow to dull yellow, tinged with 
brown. The shoaths and leaves are not usually the same oolour as the 
stems. They are darker generally. 

The head of grain may be a large, drooping panicle or an ereot Hewl of grain, 
small one or take many intermediate forms. 

There aro very extensive differences between varieties in the size, Grain (paddy), 
shape and colour of the paddy. It may gonerally be stated that the 
majority of the finer varieties have long thin grainB, sharp pointed, 
and slightly bent, and triangular or somewhat three cornered on oross 
section. The colour is generally pale yellow or golden yellow with 
perhaps faint traces of brown, and the husk is not deeply grooved longi- 
tudinally ; the husk may or may not be flossy. The rice or busked grain 
of fine varieties is generally pearly white, very transluoent, flinty when 
broken, long and not thick. The very finest varieties give fragrant or 
socntod rice. 
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Tho fineat varieties weigh from 900 to 1,400 grains of poddy per 
tola, and range chiefly from 1,050 to 1,800. 

The coarser varieties con generally bn easily identified by tho grain. 
The majority of coarse varieties have large, full bodied paddy, deeply 
scored on the husk, and these soores appear to a less extent on the rico. 
Tho colour may ho yellow or yellow with longitudinal soores of reddish 
brown or reddish brown with longitudinal soores of yellow or nearly 
ontiroly reddish brown or purplish black or dirty grey or drab. In 
coarse varieties there is generally a conspicuous oxtent of floss on the 
husk. Often thero are awns. The rice or husked paddy may be 
white, creamy white, pale brown, bright reddish brown or deep rod- 
dish brown. Coarse rice is not usunlly very pearly, and is generally 
opaque. The rico is always plump and generally not long. It is soft 
when bitten, not flinty. 

The weight of paddy grains per tola in courso varieties may range 
from 320 to 900, but usually ranges from 500 to 000 per tola. 

The general descriptions given as applicable to fine varieties and 
coarse varieties are not applicable in every case. For instance, there is 
a partionlar kind of rice grown extensively in the Presidency (of 
which there are at least three varieties), which are commercially classed 
as of the finest quality which have some characters common to fine 
varieties and some common to course. I refer to the vnrietios known 
as ambamohor and bodka. The paddy is deeply grooved, short and 
plump. The amb&mohor has a colour generally found in coarse varie- 
ties, and it is awned. The rioe (husked paddy) is white, opaque and 
soft, but it is fragrant or scented, and commands a high market rate. 

Cultivation ik the Konkan. 

The seed beds should be hand dug and then robed. The rah 
material is burnt in Maroh or April. The ashes should lie mixed with 
the soil by light digging, and the seed sown about the end of May and 
covered carefully by a long handled rnke. Hand digging before the 
burning of the rab is better than ploughing afterwards. The heat 
penetrates tho loosened soil better. In tracts of heavy rainfall the 
burning of nib materials before the rains is a much better preparation 
than the direct application of manure The probable explanation of 
this is that ordinary manure, if kept oxcossively wet, undergoes no 
chemical changes by which useful plant food would be liberated. There- 
fore, in the Konkan, with its excessive rainfall, manure for a rioe seed 
bed would be of very little use unless applied when very old and 
thoroughly decayed. Under average conditions, 6 to 8 lbs. of seed 
should* be broadcasted on eaohgu/dha ( 4 \, acre) of seed bed, and from 
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4 to 8 gunthas of seed bod are required per aore of plantation. 5£ 
gunthas of need bed per ncro of transplantation may be taken as average. 

In u well rdfml Heed bed few, if any, weeds appear. The seed bed 
should, however, be carefully weeded. The seedlings, if they grow 
unoheoked, ara ready for transplanting in 25 to 30 days. They should 
then be 8" to 10" high. The cultivation of the general area begins 
when the soil is well soaked, and should be complete by the time 
the seedlings are ready. The Held is made ready for transplanting by 
repeated ploughings with u light plough usually drawn by buffaloes. 
It is puddled into thin mud. The stubble and weeds and remnants of 
previous vegetation disappear in the mud during the process of tillage. 
The embankments need repairs annually. 

In removing the seedlings from the nursery, care is taken not to 
damage the plants or harm the roots. Water is allowed to stand on the 
seed bed, so that the seedlings are easily uprooted. In this water the 
roots of the seedlings are washed free of adhering earth. Two hand- 
fuls of seedlings are tied into a neat bundle. The bundles are carried 
to the field, and are distributed near the planters. They float on the 
water which stands about G" deep over the mud as the field is planted. 
^ The seedlings are planted by women by hand, the root ends being 
simply foroed into the soft mud. Two to six seedlings are planted 
together at intervals of «» to 8". If the seedlings are strong and 
vigorous, two or three in one place are sufficient. The regularity and 
deftness with which the work is done is astonishing. For uprooting 
seedlings, carrying to field and planting, 12 to 15 men and women are 
required per aore per day. The work is usually done in pouring rain, 
and men and women are each protected by a Bimply constructed hood 
(.»»««), made of light wood and overlapping leaves, bound securely 
and so shaped that it covers the head and back. Immediately after 
planting, the seedlings stand in water with their tops just above it. 
In a week the seedlings will have rooted, the water is partially with- 
drawn, and dead plants are removed and replaced. Subsequently, the 
crop should stand in water with one-third of the plant always above it. 
The water should be drained off occasionally for weeding ; but when 
there is sufficiency of water, little weeding is required. The water is 
finally drawn off (if the field has not already dried up) about ten days 
before the orop is ripe. 

The field should be comparatively dry when the crop is harvested. 
Early varieties are ready in Ootober, the late varieties in November. 
Reaping is done with a sickle and close to the ground. The cut crop 
is laid in open bundles of sheaf size, and these should be exposed to the 
sun for a few days. If there is risk of rain, the crop is bundled, 
stacked and protected by thatch near the threshing floor as expedi- 
tiously as possible. The grain may be threshed by treading out in the 
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ordinary way, but the common plan ia to thresh the grain when the 
sun has dried the cut crop sufficiently. The grain is nearly all easily 
separated by beating small untied bundles on a board. A largo cloth 
is spread anywhere in the field or on the threshing floor. On this 
cloth a board about 2' X 3' is plaoed. The edge of the board on one 
side is supported on a thiok, short log. The man who threshes the 
crop Bits or stands or kneels on this sido. He beats a small bundle 
at a time. A few vigorous strokes separates the grain. The straw is 
tied up as it is threshed into neat bundles and staoked. Faddy threshed 
in this way should not be stored in bulk until it is well sun dried. 
Yield psr mm- The yield in different districts and from different varieties varies 
considerably. A full yield of puddy under the most favourable oirou in- 
stances will be less than 4,000 lbs. per acre. A full average under 
favourable conditions of rainfall, &o„ from a transplanted crop would 
be 2,800 to 3,200 lbs. per acre of grain. Broadcasted and drilled 
rice yield muoh less. A full crop would be 1,800 lbs. paddy or less. 

Bice straw varies in outturn with the variety. Coarse varieties 
have long, rank, inferior straw. Two tons of straw per acre are often 
obtained. The straw is of low, nutritive value. A good deal of grass 
is usually obtainable in rioe tracts. Tho straw, when threshed on a 
board as desoribed, makes exoellent thatch. 

The following is an estimate of the cost of cultivating an aore of trans- 
planted rioe where rdbing the seed bed with cowdung, &c, is practised ; — 
Cost of Cultivation in the Korikan. 

Coat ot preparing seed bed. arranging and 

burning rat, hand digging, levelling, 

Bowing seed and covering 

Seed 6 lbs. C83 lbs. per rupee) 

Total 

6) Ountha* seed bed for one acre of trans- 
plantation 

Repairing embankments 

Ploughing and paddling field 

Cost of lifting seedlings, carrying to field 
and transplanting ... 

Hand weeding and replacing dead seedlings 

Reaping, bundling, carrying, and stacking.. 

Threshing and winnowing at 2 anaaa per 
100 lbs. paddy 

" Total cost of Cultivation per acre 

Estimated outturn grain 3,700 lbs. per acre 

at 40 lbs. per rupee 

Sfcawperaere 

Total V a ]ue of Outturn per acre ... 71 8 
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Cultivation in thr Subat District. 
The seed bed is prepared either in the field or in s plot of land 
oommandod by irrigation from a well. The soil of the seed bed should 
bo ploughed immediately, if possible, after the harvest of the previous 
year, and worked smooth by repeated harrowings, or hand dug in May, 
and the soil pulverized to a fine tilth. One fall cart load of old 
oowdung manure or goat manure should be given per guntlia (^gth 
part of an acre), and mixed thoroughly with the soil. In the southern 
part of tho district rdb material is burnt on the seed beds, but the 
rainfall thero is heavy, and this part of the Sarat Colleotorato really 
geographically belongs to the Konkan. The rainfall is mnoh less 
where the seed beds are manured. At the end of May or early in June 
tho seed is broadcasted in tho seed bod. About six gunthas of seed bed 
lire required for an acre of transplantation, and 90 to 100 lbs. of seed 
are broadcasted in the 6 gvntha seed bed. The Beed should be care- 
fully ooverod, so that it is about 1 V to 2" below the surface. When 
tho seedlings come up, all weeds should be removed. These may be 
numerous if farm yard manure is used. The seedlings are ready 
for transplanting three to four weeks after sowing. 

The main field (fcidn) is manured in May. There is a traditional 
saying in the distriot that ki&rit Bhould get one cart load of manure 
per vasa—a vasas = 4 gunthas. So the traditional rate of manuring 
comes to 30 cart loads per acre. Very often the supply is not equal 
to this demand, but the very best oultivatora give as mnoh, or they 
top dross the crop with castor oake to make up for a deficient supply 
of ordinary manure. The ki&ri (embanked field) is ploughed twice 
early in June, when it has been well soaked by the first monsoon 
rain, and afterwards, when the seedlings are nearly ready for transplant- 
ation it is paddled by further ploughing and Iramplmg of the work- 
cattle. At this time a good deal (one foot or less) of water ^s , mp ound- 
ed in the hi&ris. The operation of puddling is called yhaval or k&dav 
p&dvo. After ploughing, a pknk leveller (j>&nya) is used to level and 
Looth the surface. The field is now ready for tmnsplantatum and 
the subsequent operations of transplanting, weed.ng ^™mg 
are preofcely the same as already described for the Konkan. j 
Surat, however, particularly in the northern *** "oe » ed ^ra 
waterings late in the season, as elsewhere in Northern GujarJ fc rorn a 
tank «!«. of irrigation. ^*V^£3^ 
year of deficient or even slightly defioumt «"^V* B £" ™cl it 
Led to the'evelo^ 
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a scoop lift swung by two men or by means of a counterpoise water- 
lift whioh is described in the ehapter on irrigation. The grain is 
threshed on u board, as already described. Subsequently, the straw is 
often tramplod by buUooka. Thus the fodder is improved, and a little 
additional grain obtained. Further details of cultivation are suffi- 
ciently indicated by the tabulated statement below whioh gives an 
estimate of the cost of cultivating a rioB crop on ki&ri land in the 
Surat District : — 

Cost of Cultivation. 

Per Aore. 
Kb. a. p. 

Preparing seed bod: tillage on 6; pvnthai per aero of plantation ... 2 
Manaro 6 load* to seed bad and 90 loads to rest of aore area at 

As. 8 per cart-load IS 

Coot of seed 80 lbs : 2 8 

Ploughing and puddling ii&ri nnd levelling 4 12 

Transplanting ... ., * a 8 n 

Weeding seed bed and ki&ri ] 8 

Top dressing with castor cake 300 lbs. per acre and application... 3 (i 
Catting, carrying, threshing padd.r and winnowing in field" 

for crop of 3,<XX> lbs. per acre 4 „ ( , 

Tying and stacking bundles ot straw (pfirnJ) () lt ,, 



Cost of raisins water (9 waterings) 4 

Si B O 
Add Government Assessment ... IB u 

Total Cost of Cultivation ... 63 8 

Probable outturn— "~~ "~~~ 

S,000 lbs. of rice at 40 lbs. per ropee .. 

Straw per acre 
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OrosH Value of Outturn 80 

BABLEY, Hordeum— Linn. 
Stems annual, tufted, smooth. Leave* light green, .heaths smooth 
SptkeleU one flowered, in pairs or threes in notches or joints of a 
simple, oylmdrio spike, with which they are parallel, oblong, com- 
pressed ; oute,- glume, small, bristlolike ; flooring glume, firm, awn* 
ong, stiff, with forward prickles. Grain grooved on the inner face 
tip usually hairy, free or adherent to the pale. 

6-LtkZ° r<ieUm VUlffaTe ' LiDn " Variot y^*°"» < '^"'Aitoha. SpikeUt,, 

Vern., Sdtu, jav. 
J^ SordeummU 9 are > U **- Variety AW C «en,Unn. Spiketo., J- 

Vern., Jav (Sind). 
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3. Hordeum vulgar?, Linn. Variety nudum, Ard. Spikelets, 2- 
ranked ; grain free. 

Vern., Ua ; Ujau ; Naked or laost-grained harley. 
The foregoing botanical description is by Professor Ganimie. 
This cereal belongs to the nutural order Graminece. Dr. Watt says : — 
" There are many strongly marked forms whioh, howovor, are generally 
** regarded by botanists as referable to one species." The species he 
refers to is Hordeum vulgar e. Hordeum vulgar* vnr. Hexadichon is 
six-rowed barley. This variety was the most common in ancient times, 
and is that whioh is most oommonly cultivated in India. 

The finest two-rowed malting barleys of Europe and America belong 
to Hordeum vulgare var. Jh'itichon. 

Four-rowed barley, known as here or bigg in Scotland, and which 
U extensively grown in all aold countries, does not appear to be known 
in India. 

Hordeum vulgare has been found wild in Western Asia, and is among H»ut»t. 
the most anoient of aultivated plants. 

Barley is not extensively grown in Bombay. The area is usually less Distribution in 
than 40,000 acres. Ahmcdabad grows half the total, Kaira 4,000 to Stenc^" 1 * 7 ^ 
5,000 acres, Panch Maki!* 2,000, Satara 4,000 to 5,000, Sholapur 
3,000, Poona 1,000, and Ahmednagar 400 acres. 

The straw of all varieties is short — rarely exceeding 2$ feet in 
length — and is a dry, brittle, rather unnutritious fodder. One reason 
for this is that the orop is always harvested when dead ripe. A single 
seed produces many shoots. In foot, the tillering power of the plant 
on rich soil is remarkable. Barley is nearly reluted to wheat. Its 
range of cultivation throughont tho globe is more extended than any 
other cereal. It iB found thriving in all latitudes from the tropical to 
the borders of the arotio zones and also at very high altitudes. This 
adaptability is not only due to its power to withstand heat and cold, 
but also to the fact that it growB rapidly, and thus matures in the 
short warm summer of northern latitudes or the equally abort cold 
season of tropical and sub-tropioal countries. The pales adhere to the 
grain in most varieties like spolt wheat, but there are two huskless 
varieties grown experimentally in the Presidency — the one has 
chocolate coloured grain and the other grain of a pale golden colour. 

In most varieties the ears carry long, strong awns like bearded wheat. 
A few varieties aTe awnleas. 

In the Presidency barley is grown as a rabi irrigated orop, and, Botattau 
like irrigated wheat, is often a second crop in garden land, and takes 
its place in rotation among the numerous garden crops grown. 
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Barley is generally grown alone. Occasionally there is u sprinkling 
of rape or mustard. In parts of Gujarat wheat and barley are grown 
mixed (jav iadu). 
SoUi»E J climate. Barley is essentially a light land crop. The sandy loams of Kaira 
and Ahmedabad are particularly suitable, hut tho olimate does not 
suit the crop so well as that of the North- West Provinces. The high 
day temperature on tho sandy soils of Gujartft is too forcing. The 
orop ripens too quickly, and tho grain is usually thin and light. In 
European countries, whore the finest samples of malting barley are 
grown, the character of the season determines whether it does best on 
medium light land or on land of a heavier description. In a very drv 
season, light soil will only produce a orop of thin light grain, whereas 
under similar conditions of season, heavy moisture holding day may 
yield grain of the finest possiblo quality. It is very likely that 
Bombay samples could bo very muoh improved in quality, if due regard 
be paid to selection of seed and thorough cultivation. 

Cultivation— Sandy Soil— Ahmkdabad District. 

The land is well prepared by repeated ploughings, and at seed time 
is usually in the finest possible state of tilth. Barley more than any 
other cereal requires to be sown in thoroughly cultivated friable soil 
It does not require such a firm seed bed as whoat does. Therefore' 
in the Ahmedabad District tho common method of sowing is to broad- 
cast the seed in the furrow behind tho plough. The seed is thus sown 
in every furrow, the farrows being opened by the light plough and 
not more than 9" apart. The soil moved in opening a furrow oovers 
the seed sown in the previous furrow. The plough should not work 
more than 3" deep, otherwise the seed Will bo too deeply buried. 
The method of sowing is only successful when previous tillage has 
produced a fine state of tilth to a depth of 4" or 5'. As eoon as the 
seed is sown, the surface is levelled and beds for irrigation formed 
Barley does hest on land in good " oondition " from residues of 
manure applied to previous crops. If the land is not in good oondi- 
tion, a dressing of 10 to 15 loads per acre of thoroughly decaved 
manure should he given. The manure should be evenly spread over 
the surface of the field before the first ploughing. Manure applied 
directly to the crop usually produces a luxurious growth of weak straw 
which very likely will lodge. The grain is thus damaged in colour 
and otherwise. 

Barley is sown usually in November. If it is not a second orop, it 
should be sown a month earlier. The seed rate is 80 to 100 lbs. per 
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acre. If weeds appear, hand weeding » neoessary. The preparatory 
tillago is usually bo careful that very little hand weeding is required. 
The stirring of the surface soil with the weeding hook (khutpa) is, how- 
ever, beneficial. An irrigated crop requires on a loamy soil water 
every week. A longor interval of ten days or so may be allowed on 
heavier land. The crop matures in about tour months. 1,500 to 
1,800 lbs. grain per aore, and about a ton of straw may be considered a 
full overage yield. 

Barley in Gujarnt is praotioally exempt from disease, and probably 
on this aooount ia grown in preference to wheat, the latter crop being 
often seriously damaged by rust. 

The crop 13 harvested, threshed and prepared for market in the same Harvesting, fro. 
manner as already described for wheat. 

Barley in the Bombay Presidency is only grown as a bread corn 
or as horse and oattle food. The gluten which the grain contains is 
not tough and olustio like that of wheat. Consequently, the bread does 
not rise well in baking. The grain of ordinary barley is often pounded 
like rice, to separate the husk. The clean grain, except that is more 
broken, resembles the pot or pearl barley which is used in European 
housr ; olds to a considerable extent. Bombay barley is extensively used 
as a >vrse food, and for this purpose is usually parohed before it is fed. 

Coat of Cultivation in Gujar&t. 



Economic ua 
of tho grate. 



16 Loads per aore manure 

Ploughing five times with hal 

Ploughing and sowing seed 

Seed 80 lbs 

Levelling and making beds for irrigation 

Weeding by hand 

irrigation — 2 men, 1 pair of bullocks, 4 months 
Harvesting, carting, threshing and winnowing a crop of 
1,600 lbs ... 



Government Assessment 

Total CoBt of Cultivation 



Per Acre. 
Rs. a. p. 

7 8 

S 13 

1 

•i 8 

1 

12 

23 8 



Outturn— 
Grain 1,600 lbs. 
Straw 1 ton per aere 



The Value of Barua fob Malting and Brewing. 
Barley derives its chief oommeroial value on account of its suitability 
for malting and brewing purposes. Other grains are used, but not so 
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successfully. The finest kinds of pale ale can only be browed from 
the finest description of malt, and that in its turn cun only be obtained 
from the finest samples of barley. 

The qualities which give value to the sample of barley for malting 
purposes are— 

(1) Plumpness of grain and absence of light grain. Thorough 

winnowing and screening will improve any sample. Fine 
samples will weigh 57 or 58 lbs. per bushel. 

(2) The grain should be bright, golden-yellow in colour, and the 

polos tine and thin. 

(3) Mellowness of grain. Thin is a trade form whioh is difficult to 

describe. It is used in contradistinction to steeliness whioh 
is an undesirable quality. All Indian samples are 
steely. 

(4) Absence of damuged grains, i.e., all grains which have lost 

vitality (a) by being broken or bruised in threshing, (b) \>\ 
having germinated owing to exposure to wet, (c) by being 
heated in a stack. Damaged grain will not sprout during 
the malting process, but will rot and mould aud lower the 
quality of the malt produced. 
It is not at all likely that good samples for malt iug purposes can ' hs pro- 
duced in the Bonihay Presidency. The Decern Brewers import from the 
North- West Provinces. The difference in value in England between a 
sample of high class maltiug barley und a sample only suitable for 
grinding or distilling purposes is about Ks. 10 per quarter of 448 lbs. 
(8 bushels). The English farmer aims at the production of the finest 
samples — 

(a) By sowing seed whioh is plump, thin-skinned, of good colour, 

and true to variety. 
(6) lie grows his crop on suitable land and under favourable 
conditions of cultivation. 

(c) The crop is reaped when fully ripe, and in fair weather is left 

in open bundles so as to derive for at least three nights the 
mellowing influence of dew. It is then bound into sheaves 
and stacked. 

(d) The orop is stacked when dry. A slight degree of fermenta- 

tion is beneficial. The slightest risk of heating is, how- 
ever, avoided. Barley keeps free from any taint much 
better in stack than it does in bulk, therefore it should 
be disposed of as soon as threshed. 
(«) Threshing, screening and winnowing are done carefully and 
thoroughly. 
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auspices round cantonments and stud depots for the supply of bono*. 
The oat is cultivated in temperate regions throughout the globe, oven so 
far North as the Arctic zone. Wild oats are persistent weeds in many 
of the oultivated fields in England. 

In India the finest quality of grain is produced on the lower slopes 
of the Himalayas. The crop is grown to a considerable extent in the 
1—1 Jlis sar, and Meerut JJistriots. In Bombay the crop is of minor ] 
B> area figures are not separately returned. Oats are 3 
N "^3ona, Ahmednagar, Satara, and Ahmedabad, und 1 
"^^-fc^djstriots. j 

•Jtivation. Those grown in India have 
«oept in the colder parts of India, the 
best European varieties have clear 
-^inclined to "lodge" during wet 
■ with a small percentage 
ir bushel. The oolour 
"ow, tawny yellow 
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The crop comes to maturity in 3$ to 4 month*. It should be harvested 
before it is dead ripe. The straw when reaped should have a distinct 
tinge of green. If left until dead ripe, the grain shakes or sheds out, 
particularly in windy weather. A good deal then falls to the ground 
and is lost. Green straw is, of oourse, bettor fodder than over ripe 
straw. The orop is harvested with a sioklo, like wheat. It should be 
in the son two or throe days in untied bandies. The grain can be 
threshed oat like rioe on a board, and the bundles of straw afterwards 
tied and Btaoked. It ia, perhaps, best to trample out the grain under 
the feet of bullooks. Excellent bhusa fodder is thus obtained. A 
fair outturn from an irrigated orop on good soil is 1,800 to 2,200 lbs. 
grain and 35 awts. Btraw per acre. The chief uses of oats in Europe is 
to provide oatmeal for human consumption and the grain as food for 
horses. Indian oats are used almost entirely as food for horses, and 
shoidd for this purpose be invariably crushed. 

MAIZE, mrn^mfC^-Zear- Linn. ^ 

NaJjjjjsJnjrdoi" — Graminecs, 

Annual, vory tal^^fems thick, solid, robust, rooting at the lower 
joints. Leaves lo*ge, broad, spreading and drooping, arranged alter- 
nately along tiro stems. Male inflorescence arranged in a loose paniole, 
terminating the plant ; female inflorescence plaoed close to tho stem, in 
the axjJsof one or more leavou, enveloped in sheathing bracts which 
are at first green and become grey-brown when dry ; styles hanging 
from tho tips of the inflorescence in a long, purple or white tassel ; 
grains large, white, yellow, red, brown or black, densely and regularly 
embedded in a thick, spongy axis. 

1. Zea Mays, Linn. 

Vera., Maka, Marathi ; Makai, Gujarati ; Goinjol, Mekkejol, Kan- 
arese ; Bh&a, Hindustani. 

The foregoing botanical description is by Professor Gamuv.e. 

Maize is one of the larger and more important cereals of the globe. 
Exoepting rioe, it fe more widely cultivated than any other tropical 
cereal. This plant furnishes the food grain of the great portion of the 
American Continent. It is there known as " com," and in the English 
markets is spoken of as "Indian corn," beoause the first European 
settlers in Amerioa found it the bread corn of the " Bed Men of the 
West." The origin of the plant is uncertain. It is supposed to be in- 
digenous to South America, whonce it was imported into Europe. Now 
it 18 extensively cultivated in Southern Enrope, in Afrioa, in Australia 
and in the cooler portions of India. In America the varieties in 
cultivation are many, and it would be well for Indian oultivators if 
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they exeroised the same care in the seleotion of seed and the improve- 
ment of varieties us is practisod in America. 

The plant does not tiller. The stalks in India vary from 4 to 10 
feet in height. In Kentnoky and Home of the Southern States of 
America it is common to find the crop standing 15 feet high. The 
groin is carried in an axillary spike (cob). The numlwr of oobs on 
eaoh stalk, as well as the size of the oobs, will be regulated by thin or 
thick sowing. Thin seeding on rich deep land will give strong, 
vigorous plants, currying large well filled oobs, from which u greater 
outturn of grain will be got than from a crop sown at a higher seed 
rate. 

Maize in the Presidency occupies about 140,000 to 160,000 acres 
annually. The Panch Muhrfls claim two-third of the whole. Elsewhere 
the crop is of minor importance. It is, however, sparingly cultivated 
in Sholapur, >Jmujdnagar and Satara as a grain orop and elsewhere as 
ri ft>dde»"„„_ X "~"" tt *»~^ 

T orop requires a hot olimate, anBt^' peculiarly susceptible of 
injury by frost or even oold. It likes aTKjJ}. deep* moist soi], well 
stocked with manure. The plant grows vigorous!^. and quickly, and 
consequently must be liberally fed. Moreover, it requires a liberal, 
well distributed rainfall or irrigation when rain fails. X 
Cultivation in the Panch Mahals. ' 

In the Punch Mahals it is grown either as a rain or late irrigated 
orop. The kharif orop is most, extensively cultivated, and is usually 
followed by a rabi crop of wheat or gram. Maize with a sufficient 
rainfall does best on the rich brown soils of Panoh Mahals, which have 
been brought under cultivation within recent years, and are more or less 
virgin. Rice land, retentive of moisture either by position or by depth 
and density, also suits the orop. It is usually sown alone. Its quick 
habit of growth does not make it a good companion for subordinate 
mixtures. Occasionally, as in sugarcane, members of the gourd family 
are grown with it. The practioe of taking wheat after maize does not 
show much appreciation of the value of rotation. Gram after maize is 
of course better, and with an occasional application o( manure this 
combination could be maintained through any number of successive 
years. Maize requires a soil deeply and carefully tilled. Conse- 
quently, in the brown soil of Panoh Mahals four to six plough- 
ing^ are given with the light, indigenous plough. This is about 
equivalent to two good ploughings with a Deccan or Khandesh 
plough. 

The land is as liberally manured (usually in May) as the circum- 
stances of the cultivator will admit. Onoe in three years is about the 
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average. The seed rate varies, a** also does the method of sowing. 
8 to 10 lbs. per acre would be sufficient if the seed were sound and 
properly distributed. The ordinary plan of sowing is with a two- 
rowed drill in rows about 20 inohes apart. The seeds are large. Only 
an export Kanbi oan feed the seed with regularity and preoision through 
the seed tubes. Consequently, a plan of dropping the seed by hand into 
every seoond furrow behind the plough is often adopted. The seed 
should be sown as early in June as tho land can be properly prepared. 
The crop teBtB of the Presidency show that 10 to 15 lbs. per aore 
of seed is the ordinary rate. The plant during the first month 
grows slowly as compared with its after progress, and this is one 
reason why it needs careful weeding while young. The crop should 
be once hand weeded and two or three times intercultured with 
a bullock hoe. The orop ripens in three or four months. It is 
difficult to get the exaot outturn of grain in India, because a 
universal practice prevails of removing and selling unripe ears. Near 
large towns the whole produce may be disposed of in this man- 
ner, in whioh case the fodder being green is much more valuable. 
I am inclined to think that the mature fodder of the Panch Mahals 
orop is more valaablo than the cultivators believe. It is either 
used for thatching or burnt in the field, and is seldom fed to 
stock. 

The orop is harvested when dead ripe. The cobs are cut off the Hawwtinu , 
Btanding stalks, and, when sufficiently dry, are beaten with sticks to *"*«■■.«»**«■• 
separate the grain. It is difficult to separate the grain from the 
oob unless the orop is dead ripe, and this is probably one reason why 
it is left to stand so long. Americans overoome this difficulty 
by using a husking maohine. In the Panoh Mahals an average 
crop may be estimated at 1,200 to 1,500 lbs. This is poor when 
oompnred with the 40 to 60 bushels (2,400 to 3,600 lbs.) per acre 
of Kentuoky. 

(Cultivation in the Decoan. 
In the Deocan the crop is often grown for its fodder. We often 
find a sprinkling in sugarcane fields, which is out long before the 
principal crops shade the ground. When sown alone for fodder, the 
four-ooultered drill is used, and tho rows are about 13 inches apart. 
20 lbs. seed per acre may be drilled. The orop is cut as the plumes or 
male flowers make their appearance. As a fodder crop it quickly 
shades the ground, and therefore one hoeing is all that is necessary. 
The green fodder is exoellent, being very sugary. It may be either fed 
green or dried and staoked- A heavy orop will yield over 20,000 lbs 
of green fodder per acre. 
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the Maize is peculiarly exempt from all diseases, but is often muoh 
damaged by pigs, monkeys, jackals, ruta and parrots ; and oobg being 
easily removed, night pilfering is common. The crop, therefore 
requires careful watohing both day and night. 

Cost of Cultivation. 



Ploughing fire times 

Proportional ocst of manure Applied once in three years 

Harrowing twice before cowing .. 

Ssed •• ■•■ *•• ••• •■« ■■■ ■■• ... 

Drilling and covering seed 

Hand weeding (once} 

Bullock hoeing (three times) 

Watching ... ... ... ... ... •■. ... 

Harvesting, threshing and cleaning 



Cultivation in America. 

In Amerioa the cultivation differs materially from that praotised in 
India. In the former country it is planted in " hills," with as muoh 
exactness as tobacco is in the Kaira district. The distance between 
hills is 3 to 4 feet, with three to five plants on each. This exactness of 
planting facilitates interoultura with horse hoe both lengthwise and 
orosswise of the field, as well as diagonally. The benefit is obvious. 
Formerly seed was dibbled iit by hand ; now a drill is used for the pur- 
pose. By a simple oontrivanoe the seed is made to drop from the seed 
box with suoh regularity that the distance between hills is accurately 
the same. The cultivation of maize as a fodder crop in America is muoh 
the same as that of a grain crop in India. The seed is deposited in 
rowB, just as it is in the Panoh Mahals, and with a similar distance 
between plants. In the Western hemisphere, the foddor of a mature 
crop is considered of much more nutritive value than it is in India 
But there the leaves remain green when the oobs and lower ends of 
the stalks are dead ripe. 

In America the varieties in cultivation are many. The grain, aooord- 
ing to variety, varies in colour from a creamy white through all the 
shades of yellow and red to a dark chocolate. Some varieties have 
striated grain. The lighter ooloured grains command in the English 
and American markets a higher price. Apart from colour, the grain 
of different varieties have other distinctive characters. The grain may 
be flat and long or short and rounded. There are sorts with small and 
large seed. The weight per bushel should exoeed 60 lbs. One variety 
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ib extensively cultivated in gardens, because it furnishes cobs whioh, 
when the grain is partially filled, are muoh esteemed as a tender, 
delioate vegetable. They are superior to the coarse cobs offered in the 
Indian bazars, but are oooked und eaten ir the same way. The pop 
oorn of America is a distinct variety. The cob is small, and is densely 
packed with small, round, yellow, waxy looking seeds. These, if 
parched or roasted on a " popper," suddenly explode with considerable 
noise (henoe the name pop corn), and, in doing so, the whole structure 
of the grain is turned outside in. The outer integuments are found 
inside, the flour outside. 

" Popp«d " corn, cooked and piepared in a variety of ways, w con- 
sidered a great delicacy. Although maize flour does not bako so well 
as wheat, the Americans have a groater appreciation of its value in 
bread making than any other nation. Hominy, mai/ina, oornflour 
are all preparations of maize used in European households. The starch 
of maize is very easily digestible, and preparations made from maize 
flour are used largely db food for children and invalids. 

There is a practice common in America of saving part of the fodder Maize fodder, 
before the crop matures, which perhaps might be advantageously adopted 
in India. The green side leaves are stripped oft', dried, and bundled at 
the time when the cobs begin to fill. It is claimed that the outturn 
of grain is not materially lessened, and a considerable supply of excel- 
lent fodder iB obtained. ThiB method could not well be adopted in 
India unless the method of cultivation is changed. The rows are 
grown near together, and the plants stand so close in the rows that a 
field is moro or less impenetrable, and the leaves when out from the 
plants could only with difficulty bo removed to the headlands. They 
might be fed green or oonvorted into silage, but during the monsoon 
it. would be long odds that the fodder would be spoiled by rain long 
before it could be dried sufficiently for storage. 

In Austria the straw of maize is of commercial value for paper making, 
for which purpose it is better adapted than most other grasses. It 
gives a very fine quality of paper, next in quality to that made from 
rags. In Austrian mills 300 to 350 lbs. dead leaves of maize give 
100 lbs. paper, or as much as would be got from 160 lbs. rags. 
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ELEUSINE— Gartn. 
Annual, smooth. Stems tufted, stout, erect, compressed, 2 to 4 feet 
high. Leaves two-ranked, broad, mouth of sheath bearded. In- 
florescence a cluster of 4 to 6 often strongly incurved spikes, ftyikelets 
in two rows, 3 to 6 flowered, closely arranged on the upper side of 
the axis. Grain small, brown, enolosed in a membrane. 
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Beaton. Soil. 



Mixtures and rota- 
tions. 



ELEVSTNE INDICA—Qatrtxy, oultivated form 
E. CORACANA—Qnrtn. 

Vera., Bdoto or Ndgli (Gujarati) ; Ndgli or Ndchni (Marathi) ; Ragi 
(Knnarese). 

The foregoing botanical description is by Professor Gunimie. 
Ndgli is believed to be a native of India. At least five grasses of 
the same genus are known throughout the country, and some yield 
soed which in famine times is gathered as a food gruin. The cultivated 
plant is widely grown in India. 

Many varieties of ndgli exist. They are comprehensively grouped 
in the Konkan and ghat districts of the Presidency as early {halve) 
and lute (garni), the former ripening in late September or early 
October, the latter in late October or early November. The seed is 
small, round, reddish brown or lighter coloured, enclosed in a light drab 
membrane. 

This grain ocoupies the fifth place among the Bombay coroala. In 
the Kaira and Ahmedabad districts of Gujarat and in adjoining 
Baroda Territory heavy crops are produced on highly assessed, alluvial 
soil. Elsewhere in the Presidency the cultivation is chiefly confined 
to the poorer, upland lands of the ghats. Gujarat grows nearly 
100,000 acres. In the Deccan, Nasik grows 160,000 acres, Poona and 
Satrfra about 60,000 eaoh. In the Karnfttuk, Belguum and Dharwtir 
have about 50,000 acres each, chiefly in the hilly parts of the western 
tdlukas. In the Konkan, Thana grows 70,000 acres, Kolaba 60,000, 
Ratnagiri 40,000, whilst Kanara has less than 10,000 aores. 

Ndgli is entirely a rain crop in Bombay, and is generally grown in 
distriots of heavy rainfall on land which is too light for rice or too 
steep to be converted into terraced rice fields. In the fertile, alluvial 
soil of Kaira and other parts of Gujarat it is grown on iesar (day loam) 
soil. It thrives well on snoh land with a well distributed rainfall 
of 30 to 35 inches, and even a heavier rainfall suits the crop admir- 
ably. 

In Gujarat, ndgli is sometimes a drilled crop with kodra^ tuver and 
sesamum, but is generally grown unmixed and from transplanted 
seedlings. It rarely occupies the same field oftener than onoe in three 
or four years, and is rotated with jowdr and its subordinate mixture or 
with kodra mixed with tuver and sesuinuin or with snch other orops as 
are ordinarily grown in besar alluvial soil. In the uplands of the 
Konkan and on and under the ghtfts in the Decoan Collectorates th<< 
enp is grown mostly on sloping or steep land. In these hilly traots 
the land is allowed to be waste for a number of years, usually from 



Four to ion uocording to tho kind oi' soil. When brokon up for cultiva- 
tion after fallow, tho scrub growth and grass is out and spread with 
other available rubbish evunly ovur the surface und burnt. Then a 
short rotation of crops is tukon, the usual order on good upland vartcas 
land being (1st) n&gli, (2nd) wart, (3rd) Icodra (harik), v*th) khurdmi 
(niger .seed). HAgli is grown to some extent awuy from tho ghats on 
the borders of the Decoan plains, where the rainfall is 40 inches more 
or less, and is there rotatod with jowur or bdjri, eaoh with subordinates 
pulse, &c, mixture. Khurusni is also a common orop in these fields. 

Cultivation in Gujabat (Kaira Distbiut). 
The nursery or sued bed is prepared with much tho same caro as for 
rice. Less manure is required. It is necessary to get the seed bod 
ready and the seed sown as early as possible. The seeds are small, and 
tho seodlings when young are very tiny and easily damaged or de- 
stroyed by heavy ruin. It is, therefore, important to have the seed bed 
in a sheltered position. Tho seeds are so small that only u very Bmall 
seed rate is actually required. Generally, more seed is sown than is 
autually necessary to furnish sufficient soodlings for transplantation. 
The cultivator looks ahead, and considers the risks of seedlings being 
destroyed by insects or heavy rain. Moreover, ho selects, when trans- 
planting, only the best seedlings. Weakling plants he does not use. 4 
lbs. to 6 lbs. of seed sown in u 2 yuntha. seed bed (a'o tn part of an 
acre) will give, under ordinary conditions, an ample supply of seedlings 
for transplanting an acre. Tho seedlings are ready for transplantation 
whon 4" or 5" high, and five weeks or so after sowing. The seed bed 
should be carefully weeded from time to timo as required. The main 
field is got ready whilst the seedlings are growing. Manure at the 
rate of ai least fifteen loads per acre should be carted to the field and 
spreud evenly in May. Whon the soil is moistened 6 inches deep by 
the first ruins, the light plough {/tat) should be used twice. Afterwards 
in July, when the seedlings are ready for planting, the plough should 
be again used ; and by means of tho plough, harrow and plank roller, 
the field should be made clean, friable and smooth. The seedlings 
may be planted, like rice, in muddy soil during falling rain — two or 
three together, and 8* or so between plants. Another plan is to use the 
plough for planting when the soil is dry enough to be worked properly 
between showers. The plough should be guided straight to open a 
furrow about 3" deep. Tho seedlings are placed by hand in the 
furrow 6' to 8* apart. The soil moved in making the next furrow 
covers the roots. The ooveriug of the roots and the levelling of the 
sarfaoais properly completed by hand. The furrows are 10 inches or 
•»^*firt. If the work is expertly done, the orop grows in regular 
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Seaping, thresh- 
ing, oattnrn. 



Parching 
grain. 



unripe 



rows the advantage of wliioh is thiit tho karabdi (narrow bullook hoe) can 
bo used for wooding and interoulture. Tho orop should be bullook hood 
twioe and hand woedod onca. Dead seedlings should be replaoed. 
Transplantation is most suocesiful if moderate rain falls soon after, and 
continues with moderate breaks for some time. N&gli does best in 
Gujarat in years of heavy rainfall. The crop ripens in Ootoher. 

The straw of a good orop is thiok and very tough noar the root, and 
is not easily reaped by a sicklu. It is of poor nutritive value as foddor, 
and is ofton very carelessly harvested on this aocount, as well as 
owing to the cost of reaping. The heads of grain are, however, oaroi'ully 
gathered, and tho straw or stubble is grazed subsequently by cattle. 
x\ fair avorage orop in Gujarat will yiold 1,300 to 1,500 lbs. of 
grain per aero ; a really good orop from a fortilo, liberally managed 
field, 2,000 lbs. per acre. Tho grain as threshed (the membranous 
pericarp adheres to many of the seeds) is worth 40 to 45 lbs. per rupee 
in average seasons in Gujnrnt. 

The green heads of rdiji are reaped as the goods are nearly fully 
formed and parohod. The cultivator troata himself and {uiasiog friends 
to this delioacy. Tho praotioe of parohing unripe grain, particularly 
speoial varioties of jowiw, is more common in Gujarat than in uny 
other part of the Presidency. In fact, it is an indication of affluent, 
easy circumstances among the Patidar cultivutors. 



Cost of Cultivation in Kaira District. 



Preparing 2-guntba seed bed and manuring it and wod •» 

15 Loads manure per auro for field ... .„ 

Ploughing and preparatory tillago (three plough jngs, two 
liarrowings, levelling with plank rollor) 

Transplanting— 4 men and 13 women — lifting seedlings from 
wed bed and dibbling thorn into field 

Hand weeding once and replacing dead seedlings 

Bullock hoeing twice 

Removing heads of grains from straw - and threshing and win- 
nowing ... ... ... ... ... ... ... ... 

Cutting straw and tying into bundles 

ABBvBIUuQDb •*« ••* * aa ••* ..„ ••• *•« Iai 



l'ef Aura oi 
Kield. 
Ks, a. 
3 

7 



8 



1 



3 
2 

7 



B 
8 

a 

b 
4 

u 



Cost of Cultivation ptsr acre ... S3 C 



Outturn— 
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CULTIVATIOH IS THK KLOWKAB. 
It is not unusual to broodoast the first n&gli O rop taken after a long The brado** 
fallow on varkat land. Tho scrub growth is oat in tbo hot weather, OTop - 
and laid evenly over the surface. It is usually supplemented by 
branch wood carried from a distance, by dried grass and harlce 
(straw of hank). Tho r&b material thus orranged ia burnt. The seed 
(about 12 lbs. per acre and usually mixed with ashes or fine earth to 
secure even distribution) is sown broadcast in the rdb ashes and 
ploughed in with the first fall of rain. The surface is subsequently 
broken and levelled, but is usually left very rough. If ploughing 
is impracticable, as is often the oase on steep land, the seed is covered 
by bund digging. The work in this case is done much better, and tho 
surface is left fuirly regular and smooth. On the more level and 
more fertile varkat lands, the land is ploughed twice as soon as 
possible after the first fall of rain, and worked to a fairly fine tilth. 
Tho seed is then broadcasted and covered by a light ploughing or by 
light hand digging, and tho surfaoe is mude fairly smooth. The crop 
is hand weeded once, and superfluous seedlings are thinnod out. No 
further attention is required until harvest time. 

The Eonkau transplanted crop is grown from seedlings whioh are 
raised in a seed bod, Tbo r&bmg of the seed bed is considered as 
essential for the successful cultivation of n&gli on the uplands as for 
rice in the lowlands. The field is prepared whilst the seedlings are 
growing. ThTee or fonr ploughings are given, and a fair degree of 
tilth is obtained. The best method of transplantation is to put the seed- 
lings two or three together in holes mado 3 or 4 inches deep and 6 or 8 
inches apart by means of a pointed pole which is driven with considerable 
force into the soft soil to make these holes. The manure is applied 
directly into these holos. Sometimes it consists of half rotten fish 
mixed with ashes and sheep dung ; sometimes a handful of goat or sheep 
manure or a piece of dried fish may be placed in each hole to half fill 
it. Then the two or three seedlings are inserted, and the surrounding 
earth pressed down upon the roots. 300 or 400 lbs. of dried fish {fatta) 
per oore is an ordinary application, and on good level land sometimes 
about 800 lbs. per oore are given. A less successful way of transplant- 
ing is to put the seedlings into soft mud as in the case of rice, the 
field having been previously manured and worked. The leaves of the 
seedlings lie all in one direction. The Beedling grows up right as it 
takes root, but usually many foil to do so. If heavy rain falls 
immediately after planting, the soil and seedlings get washed away on 
steep land ; and if the rain is deficient, the seedlings wilt and die. 
Seed at the rate of 2 lbs. per guntha is sown in the seed bed, and a 
4 guntha seed bed is sufficient for on acre, 
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The onttnrn in the uplands of the Konkan is very variable ; so 
mnoh depends npon season, particularly on regular, moderate rainfall 
:it time of transplanting. The orop tests of the Presidenoy, which in 
the case of this ooreal have been numerous, show that in seasons which 
:ire only moileratoly good, the outturn from a ourofully cultivated upland 
field may range from 700 to iK)0 lbs. per acre ; but the same land 
in a very favourable season and under similar cultivation may yield 
1,300 to 1,600 lbs. grain and 2,000 to 2,400 lbs. of straw. 

The orop i* harvested with a sharp sickle, and is allowed to dry for 
two or three days in tho field and then tied up into bundles. The grain 
and straw are then stacked. The bandies are carried from the field in 
the morning when moist with dow. If linndled much during the heat of 
the day, tho grain fulls out and is lost. The grain and straw are kept in 
stack until TToli (February- March). The straw, if thus stacked, is said 
to ho hnpvoved as fodder. This is not likely unless a cortain dogreo 
of fermentation is set up, which is improbublo as tho grain and straw 
are quite dry when siaokod. 

In tho case of all cereals the stacking of gmin and straw for 
somo time makes the threshing prooess easier, and this is probably 
what is aimed at by staoking the crop for a definite period in the 
Konkan. 

Ndgli will keep good if stored in underground pits for a very long 
time. It is recorded that it has been stored safely in Mysore for half 
a century. 

PAN ICUM— Linn. 

Spikelets small, in panicles ; lowest tjlume small, second and tlurd 
subequal, the fourth hardened in fruit and, with its pale, enclosing tho 
grain. 

1. rANlCUM CRUS VALLf— Linn. Variety frumentaeeum. 

Vern., banti (Mandvi, Surot District) ; Barti or Banti (Poena 
Farm). 

A tufted annual, smooth or hairy, height 2 to 4 feet ; leave* rather 
broad; panicles ereot or drooping, consisting of numerous, closely 
packed, in-carved, racemose spikes with thickened Btalks (Gammie). 

Banti is cultivated all over the plains of India and up the slopes of 
the Himalayas to a considerable height. 

The grain is small, rounded at base, sharp at apes, flat on oiu» 
side, smooth, shining. There are at least three varieties— a creamy 
white seed securely enclosed in u dull brown, membranous covering, 
pale yellow seed seourely enclosed in a pale yellow, membranous 
covering ; and blue grey seed similarly enclosed in a drab coloured 
membrane. 
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The total area is less than 50,000 acres. The ohief centres of oultiva- Dtrtritadon in the 
tion are Ahmedabad and the Pnneh Mahals in Gujarat. Elsewhere f££ r ***' 
in the Presidency the cultivation is trifling. Throughout the Deouan 
on light land with a fair rainfall it is widely grown in little patches, 
often as a bordnr with other orops. 

Cultivation. 
The land is prepared as for bdjri. The seed is drilled with a four 
ooultered drill, usually alone in Jane- July, at the rate of 6 to 8 lbs. 
per aore. The rows ara about 12" apart. The plants should be 
thinned out where the seed is sown too thickly. The plants oan be 
readily transplanted in showery weather, and vacancies are fillod up in 
this way. 

A border or patch in a Held is often grown from seedlings trans- 
planted like n&gli or vari. The drilled crop should be weeded and 
intercultured with the bullock hoe like bdjri. The crop ripens in 
Septemtor-Oatober. It is usually grown in the Decoan on poor, light, 
upland soil in parts where the rainfall is moderately heavy, and on 
such land a yield of 400 to 500 lbs. of grain and 1,500 lbs. of straw 
is a full average crop. 

2. PANICUM MILIA CEUM—Uxm. 

Vern., Ghoti sdva (Ratnagiri) ; Vari (Ambegaon, Poona) ; 
Dudha vari (Ratnagiri); Clieno (Nadiad); Dhengli (Sangamner). 

Annual ; sterna leafy, 2 to 4 feet high, branches springing in tufts 
from the ground. Leaves rather broad, hairy, their sheaths loose, 
deeply grooved and thinly olad with long, white hairs. Panicle open 
and mnoh branohed ; branches slender, spreading, drooping with the 
weight of the grain. Spikelets green, oval, pointed, smooth, the lowest 
glume about two-thirds the length of the third and fourth. 

3. PANICUM MILIARE— Linn. 

Vern., Gajro {Dohad % Punch Mahdls) Vari ghudi (Ratnagiri) ; IJalvl 
vari (Ratnagiri); Kurt (Dohad, Panch Mahals); S&va (Khed, 
Poona) ; Vari (Khed, Poona) ; S&va (Ratnagiri) ; Soma (Ambegaon, 
Poona) ; Vari mali&n (Ratnagiri). 

A plant greatly resembling the last in appearance, bat smoother ; 
panicles ■ denser and more oompact ; the spikelets smaller and rounder ; 
and tlie lowest glume is scarcely one-tMrd the length of the third and fourth. 

The foregoing botanical descriptions by Professor Garamie show that 
considerable oonfusion exists in the vernacular names given in the 
Bombay Presidency to the varieties which he groups under the two 
botanical names Panicum miliaceum and Panicum miliare. 
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Ml***. Several varieties of each of the crops provinoially called vari and 
of raw, ,ar« and , der oxpe rimental cultivation at the Poona Government 

FarmTn 1890 and iW The crop called tHUi in the Maval tfjuka 
district of Poona, is very like, if not identical with, ghoti *dva (Rat- 
„*>iri District). Vari and sdva are hill millets usually grown under 
toudlv different conditions of soil and rainiall than those near Poona. 
On the Poona Farm the plants did not thrive in the same way a* 
under more usual oonditioiui of oultivation. At the sam* tame I should, 
without anv hositation, say that the terms w and sdva as ordinarily 
u«od refer to two distinctly different crops according to the observation 
of any ordinary agriculturist. Both crops have late and early ripening 
varieties. On an average vari takes longer to oome to maturity 
than sdva. The latter, I believe, has the more vigorous habit of 
growth and has a peouliar lustre in the foliage whioh vari does not 
possess.' The graceful, drooping panioles of vari are more evenly 
balanced than those of sdva, the latter nodding somewhat to one side. 
The chief difference between the two orops, from a purely agricultural 
point of view, is the difference in the Beed. Vari has Bmaller grain 
than sdva. In each case the grain is oval, slightly pointed at each 
ond smooth, shining or polished. A membranous oovormg encloses 
the seed in oaoh, and in both is iairly easily separated from the 
i-lean grain in threshing and winnowing. In the varieties of vari 
and sdva, which 1 havo had th« opportunity of examining, the mem- 
branous covering is darker in colour in sdva than in vari. In the 
former it is usually a dirty drab ; in the latter a clearer, lighter drab. 
The seeds of vari which I have seen vary in colour, according to variety, 
from a dull dean white to oanary-yellow or very light yellow-brown. 
The seed of sdva is distinctly darker in colour, and in the lighter 
shades has a distinctly dirty tinge. It may be dirty white, dirty 
yellow, dirty orange, a bluish slato colour and a dull green, and 
probably other colours according to variety. Sdva samples are much 
mixed as regards the colour of grain. Professor Gammie considers 
rari and cheno (the Gujardt orop) as botauically identical. Agrioul- 
i iirally, they arts very different. The latter has muoh bigger seed, but 
nf the same clear oolour as vari. It ripens much quioker, and in 
Criijarft grows excellently as a hot weather, irrigated orop. 

The agricultural differences which exist between vari, sdva, and 
cheno are, however, no greater than those found between different 
varieties of other cereals cultivated under varying conditions. Thus 
the cultivated varieties otjowdr, of wheat, of Imrley, of maize and other 
cereals which are referable to particular tribes are often very unliko 
eaqh other from an agricultural point of view, and perhaps it is not 
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wrong to group together under tho same head, as is done in this Presi- 
dency, the orops which may properly be classed aa belonging to 
Fanicum miliaceum and Panicnm miliare. 

Vari is believed to bo a natives of Egypt, bat it must have been HaMtat, 
introduced into India at u vory early date. 

In the agricultural returns the areas under vari, cheno and tava 
are onteTed togother. This area varies from 300,000 to about 360,000 
acres annually. Vari and thoso othur companion millets occupy the 
sixth plaoo among tho cereals of tho Presidency. Tho cultivation of 
eari and savA is almost limited to tho Konkan and to the ghat parts 
of Nasik, Poona, Satfira, Bqlgaum and Dharwar. Thoso millets are 
grown in similar soils and under like conditions to n&gli. Both 
vari and sdva can be grown from transplanted seedlings, but the 
laUw utop vi more ofton produced from drilled or broadcasted 
seed. 



Distribution in the 
Bombay Pre* 
donoy. 



Vabi in tub Konkan and Ghat Districts. 
is a kharif crop, depending entirely on tho natural 



Cultivation of 

This cereal 

rainfall, and is never irrigated. It is raised, like ndyli, from rabed 
soedlings, and the cultivation of both crops is much alike. While 
the seedlings are growing, the field is ploughed throe or four times 
during the first three weeks of the rains. About 1 lb. of seed per 
ijxiniha (Vftth acre) is broadcasted on tho seed bed, and a 5 to 7 
guntha seed bed will furnish seedlings sufficient for an acre of trans- 
plantation. Transplanting is done with the same caro and exactness 
as in tho case of n&gli or rice. The number of soodlings planted 
together in one hole depends upon their strength. If thoy have 
grown vigorously in the seed bed, fewer are required. 

Vari is grown unmatured, the residue left of the maDuro applied 
to the previous crop (n&gli) being sufficient. The crop is commonly 
hand weeded onoe in August. If transplanted early in July, tho late 
varieties of the orop ripen towards the end of October. The crop is 
reaped with a sickle, but as the straw is not used for fodder, and it has 
no other economic value, except for r&b y usually a long stubble is 
left in the field. 

A full average orop on good varkas land will yield 700 to 750 lbs. 
grain per aore, worth usually 40 to 45 lbs. per rupee. 

VarU like n&gli, is ordinarily a poor man's food grain. It is also 
used on fast days by the middle and richer classes. 

Sava may bo grown in precisely the same way as vari and the 
description of cultivation of the transplanted crops, outturn, &o., 
already given apply equally to both. 



Outturn and value. 



Economic used. 
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Cultivation. 



Oukno.— This orop is grown principally m 
garden land, and sib a hot weather, irrigated orop. 
elieno iu Gujarat is popular, because it *»— »- — 



Gujarat, ohiofly in 
The cultivation of 
thrives well in the hot weather. 
ruh W en U pwWdT8oxceiientfod(Ierin considerable quantity at a season 
when fodder is soarce. Tho cultivator of garden land is in the hot 
weather and at the beginning of the rains often hard pressed for fodder 
for hia work cattle, because his energies are ohiofly directed in producing 
market garden crops which, though very valuable, do not help him to 
feed the^oattle whioh ho requires for tillage and irrigation. In tho 
Charotar villages of Baroda and Kaira c/ietw often follows ginger or 
other market garden crops whioh como to maturity in Docember- 

January. 

When ginger or other garden crop is removed in December- 
January, the land is ploughod several times. When a good tilth 
is produced, beds are formed for irrigation. The seod at the rate of 
about 10 lbs. per aore is oarefully broadcasted and lightly covered. 
Light irrigation is given as required. The orop is usually hand weeded 
onoe. If sown at the end of January, it oomes into flower in March, 
and may then be out green for immediate requirements. It gets fully 
ripe in April, and a good crop thiokly covers the ground and stands 
about 3$ feet high. Tho seed is easily separated by beating small 
bundles of half sheaf size on a board. The straw is bound into bundles 
after the seed is threshed. A good crop will yield about 2 tons straw 
and 1,000 to 1,200 lbs. grain per acre. 



KODR* 1 — Paspaluin scrabictdatum—lAnii. 
Natural order — Gramineas. 



Tribe — Panicete. 

Kodra — Gujarftti and Maratbi. 

Harik — Knnarese and Mar^thi. 
Habitat. Kodra is a native of India. Kora, a wild grass resembling kodra 
in the infloresoence, is common in the Bombay Presidenoy. All over 
India kodra is perhaps more extensively cultivated than any of tho 
other inferior millets, the chief reason being that it is particularly 
well adapted for the poorest soils under favourable conditions of olimato 
and rainfall. It is extensively grown on very poor soil in the Bombay 
Presidenoy. At the same time it is a popular and paying crop on the 
rich, alluvial plains of Gujarit. 
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Seuon 



A smooth, annual grass, stems numerous and branching, and 1 to g«-»i ^^ 
i feet high, compressed. I„ height &rf ro h the 9ma f lest < f \£ S^SS^"*"" 
cereals. Ihe gram head is either terminal or axillary, and consists of 
two or more spikes. The spikelets are arranged alternately along a 
common stalk in two, sometimes four, rows on one side of a flat raohis. 
The leaves over-top the inflorescence and the grain head is often 
partudly concealed m the leaf-sheath. The grain is small, more oval 
than round, brown, smooth, enclosed in a light or dark brown 
membranous covering. 

Kodra takes the seventh place among the cereals of the Presidency. Dtatnbottoain *, 
The area varies from year to year. Prom 250,000 to 350 000 acres J°' nb!iy VnA " 
are annnally sown. Gujarat claims the largest area. 'Elsewhere "*' 
it is ohiefly grown in Ratnagiri, the uplands of the Konkan and 
the gbut parts of the Deooan. It is grown everywhere as a 
rain crop, entirely dependent upon monsoon rainfall. 

Cultivation in Gujarat. 
Kodra is a very important crop in the goradu soils of the Kaira 
Distriot, and also in similar alluvial soil in the adjoining Baroda Terri- 
tory. If grown alone kodra is considered an exhaustive crop, but in 
Gujarat it is never so grown. The usual mixture is kodra, tuver and tal, 
with a sprinkling of ambadi (slwria, Guj.), i.e., Bombay hemp. This 
mixture is grown often year after year in the same field, without apparent 
diminution of outturn or exhaustion of soil if the fields are manured 
with fair liberality and properly tilled. In low lying damp fields in 
Gujarat rice and kodra are grown mixed in nnombanked land. This 
mixed crop is called vagadu. 

Gujarat cultivators believe that there is no advantage in preparing 
a field well for kodra. The crop likes a firm seed bed, and should be 
early sown, and the plough is rarely used in Gujaro't for preparatory 
tillage. The bladed harrow is used instead. Soon after the first fall of 
rain, it is used to loosen the surface soil and prepare a friable, shallow 
seed bed. 

This implement (karab) should be worked several times during pre- 
paratory tillage. The Bee 1 is drilled with the tarftn (three-couhered 
drill). The seed for the mixed crop is generally mixed before sowing. 
Each crop of the mixture is, therefore, found in all rows. A common 
seed rate per acre would be : — 

12 lbs. kodra. 
2 lbs. tuver- 

J to 4 lb. <oZ (seauram). 
^ Ih. theria. 
ff 
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After drilling the seed, the field is levelled with the tumar (plank 
roller). Subsequently! the orop should be hand weeded onoe about :i 
month or six weeks after sowing and bullock hood two or three times. 
The bullook hoe, if the weather permit, should be worked as soon asthu 
lines of seedlings are distinctly seen in straight rows. If there are any 
gaps in the rows, seedlings enn he successfully transplanted in wet 
weather. In an ordinary season kodra sown in the third week of June 
in Gujarat is in flower iu the third weok of Augmt. Alter tin's, tillage 
operations should oease. 
Hemitingvonth- In Gujartit the kodra harvest generally oomes before that of bajri. Th« 
M|j ticututn. latter orop is, however, sown seasonably later. Farly in October kodra 

is generally ripe. It is reaped with a fickle and tied into bundles and, 
when dry, threshed by trampling of bullocks in the usual way. The 
results of a orop test phow below the seed rate and outturn per aore of a 
good Kaira orop in a fair season : — 

Mixture. Seed rate per Grain per Straw or Useful 

Aere. Aore. Ky-prodaot per Acre. 

Lbs. Lbs. Lbs. 

Kodra U 985 1,304 

freer ... -. ... 4 2*5 333 

3'at I 188 Hfil. 

A .first class crop of kodra with subordinate mixture will yield 
in goradu soil in BarodaTerritory or in the Charotar villages of Kaira — 

Per Aore. 
Lb*. 

Kodra ... «. 1,300 

Tkrer 600 

*■• ... «•• ... «.. ... ... 160 

Cost of Cultivation in Gujardt. 

Per Aere. 
B*. a. p. 

Proportionate value of manure applied onee ia 

three yean 3 

Preparatory tilltafr, S barrowings OHO 

Sowing- and covering seed COO 

Seed, Wra iSlbe., inter 3 lb*., tal } lb., tkeria 

i ">• - « 

Butlook booing three time* 0H0 

Hand weeding twice ... „ 8 8 

Hurrestlnjr and earning various crops of mix- 
ture to threehlnir floor S 13 

Thre»bing and winnowing various crops of 

mixture „. S 4 

'<*W— Government Assessment 



total Cost of Production ... IS 
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The grain us well as the straw of kodra contains in some seasons A ^Amount P*»" 
a poisonous narootic principle. For this reason oare h taken, at least *£& ( t n w a *o*». 
in the Konkan, to prevent oattle trespassing into ftodra fields. In 
Gujarat the poisonous and non-poisonous grain is respectively dis- 
tinguished in the hatar as miikn and mina, but they cannot he dis- 
tinguished by oye inspection or in any ordinary way. The poisonous 
prinoiple in the seed and straw is probably due to an alkaloid developed 
under particular conditions of alimate and seasons. It is certain that 
kodra grain and straw is only poisonous in particular seasons. Damp, 
cloudy weather towards harvest time, a damp season and a damp un- 
druined soil are apt to produce poisonous kodra. 

Cultivators in Gujarat claim that diseased grain can be detected as 
it is threshed on the threshing floor. The bullooks treading out the . 

«rrnin feel the effect of the poison from the dust which rises as the grain 
is being trampled out, and the driver of the bullocks iB also similarly 
affected. 

New kodra grain is not considered such a wholesome food as old. 
Kodra should bo cleaned of the husk as required. The cleaned grain 
rapidly deteriorates if it is kept. It is generally a food consumed by 
poor people of inferior caste. 

Cultivation in Uplands of Konkan and Ghat Distbicts. 
Kodra is the third crop taken after a long fallow, the pre- 
vious crops being nayli and vari. Varkat land exhausted by the 
cultivation of these orops is sown with Iccdra. In order to get a good 
crop of kodra {harik). varkas land should be well ploughed and other- 
wise well tilled. Generally, no manure is given. The seed is sown 
broadcast, at the rate of 15 to 20 lbs. per acre ; afterwards the land is 
sufficiently worked and the seed is carefully oovered. One band weed- 
ing, if necessary, is given. The orop is sown in June- July, and is 
reaped in November with a sickle. It is allowed to lie in bundles of 
sheaf size, exposed to the sun for a week, and is then stacked. It i» 
threshed by trampling on a threshing floor under the feet of bullocks. 



Setaria — Beuuv. 
Inflorescence, forming a dense, cyliudric spike, each tpikelet being 
surrounded at the base by deciduous bristles which vary in length in 
different forms of the sume spooies. 
Setaria Glauca— Beauv. 
Vera., Barati, Poona District. 
An annual grass, 1 to 2 feet high, slender, densely tufted. Leave* 
pale green, rather weak and narrow,, slightly hairy. >P*nyb yellow, 
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narrow, compactly cylindrical. 1" to 6" long, ereot j bristles a little 
longer than the spikelets whioh are ovoid. Glume covering the 
grain transversely wrinkled. (Gammie.) 

The seed is not so large as that of some kinds of Italian millet. It 
is fiat on one side, otherwise tapers from a rounded boBe to a sharp 
point whioh is slightly hooked. Colour variable, generally yellowish- 
green, some seeds being of lighter colour than others and lighter to- 
wards the apex or point than elsewhere. 
HaUut. This gross is wild in the plains and to moderate elevations in the 
hills all over India. In Australia and America it is considered a good 
fodder grass. In the latter country it is known as bottle or pigeon 
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A good crop stands about 2 feet high. The plants have enormous 
tillering power. A thiok crop oau, therefore, be got from a 
small seed rate, provided the seed is evenly scattered in sowing. The 
stalks are very fine, the leaf growth considerable, and the fooder af 
least good. The outturn of fodder per acre is not, however, heavy. 

This grass is sparingly cultivated in the hilly parts of the Deooan on 
comparatively light soil with moderate ruinfall. 
Cultivation. Barati is a rain crop, sown in June-July, and reaped in October- 
November. The field is prepared with the harrow, and should be clean. 
The seed is small, and requires oarefnl sowing. If it can be evenly 
broadcasted, it is better to sow in this way than by seed drill. If a 
seed drill is worked, one with ooulters olose together should be used. 
A seed rate of 5 to 6 lbs. per acre of seed is sufficient, if the seed u 
evenly distributed. The seedlings are small and delicate when young, 
but when once they begin to tiller, a dense growth soon covers 
the ground. The crop needs no further attention till harvest time. 

ITALIAN MILLET— Setaria italic*— Beauv. 
Natural order — Gramineat. 
Tribe — Panicec*. 
Kong (Gujsrati) ; Kamg, Hoda, Bhadli (Martfthi) j Navami, Jtaia 
(Kanarese). 

Annual, almost smooth grass. Stems 2 to 5 feet in tufts. Leaves 
rather long and broad. Sheath smooth, with a bearded mouth. 
Inflorescence with a lobed surface, nodding or altogether drooping, 
acoording to the development of the grain, from 2* to 6" or more 
long, yellow, yellow brown, dirty brown or greenish brown in 
colour ; length of bristles very variable, but, as a rule, shorter 
than the spikelets in well developed, and longer than the spikelets in 
poorer examples. (Professor Gammie.) 
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Origin. 



General character 
of the plant. 



The grain is very easily rubbod ont from the head of grain. It 
varies in size and colour according to variety. The seed is oval, more 
pointed at one end than the other, smooth, shining. The more com- 
mon colours are oreamy white, dirty oreamy white, yellow orange, 
light red hrown. In one variety brownish blaok glumes enclose 
creamy white seeds. 

Dr. Watt Btates that this millet is found wild in India in the 
Himalayan range. It was cultivated at a very early period in China, 
Japan and the Indian Arohipelago, and its cultivation spread westward 
from these oentrcs. 

Kaag is cultivated all over India, but in no part is the cultivation very Dtoribnttoa to tto 
important. In the Bombay Presidency the crop is annually becoming dency. 7 
more popular, and the area has considerably increased within recent 
years. 

The Gujarat areas are very small. In the Deocan the crop is 
important in Satara and Ahmodnagar. The Karnatak Colleotorates 
are the chief centres of cultivation. Belgautn and Dharwar each grow 
over 70,000 acres and Bijapur over 20,000 acres. The total for the 
Presidency exceed* 200,000 acres annually. 

Kting i" & quick growing oereal and a suitable crop to grow after 
a period of famine or scarcity. It produces a good deal of grain and 
a fair amount of fodder in quick lime. It thrives best on medium 
light soil, and does better than other mitlets with deficient rainfall. 
The straw makes good fodder. 

The straw of a good crop stands 5 or 6 feet high, and the spikes are 
7" long. In a poor crop raised under unfavourable conditions of soil 
and climate, the straw and heads of grain aro muoh shorter. Some 
Bombay varieties have shorter stalks, smaller heads of grain and 
smaller seeds than others. 

Cultivation in thb Kabnatak. 

The land is prepared in the ordinary way by onoe ploughing and by 
two or throe harrowings. Generally, no manure is given. The crop is 
sown with the drill usually in July-August. The four-coultered drill is 
nsei. The rows are 12" to 14' apart, and the seed rate is 6 to 10 lbs. 
per acre. Usua'ly, no subordinate mixture is sown with kang. The 
crop is hand weeded and interoultured with the bullock hoe like bajri. 
It ripens in three months, and is cut very close to the ground with a 
sickle. The reaping oonsists in partly outling the straw and partly up- 
rooting the plants. The spikes of grain ure cut off and threshed under 
the feet of bullocks like bayri. The straw is so fine that there is no 
particular advantage in trampling it into bhusa in the' threshing proae*", . 
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A Dhinrir orop tested in 1894 yielded us under :- 
Seed tale. Grain per Straw per 

Aero. Acre. 

Lb*. Lba Ll>§. 

6) 945 3,681 



PIGEON PEA — Cajanus indicus — Sprang. 
Nuturul order — Leguminosete. 
Sub-ord»r — Papilionacecc. 
Tribe — P/iaseolece. 
GujaKfti, Tuver ; Marathi, Tur ; Konaroae, Togari. 
Origin. Equatorial Africa ia believod to be the original home of this pulse. 
It has long been cultivated in Africa and Asia, «nd in historio times 
its cultivation has extended to the West. Indies, where it is now a 
common pulse. 
Varieties. Duthie and Fuller state C.Jtavus and C. bicotor are in the North- 
West Provinces recognized as two botanical varietios. The former is 
called tftvr, the fatter arhar. The standard of the papilionaceous 
flower in arhar is veined with purple, whilst in tuver it is plain yellow. 
In the Bombay Presidency there are two varieties — (1) a variety 
with white seed grown mostly in Gujarrft ; (2) a variety with red or 
light brown seed grown to a slight extent in Gujarat and in general 
cultivation throughout other parts of the Presidency, These varieties 
appear to hyb idize freely when grown mixed. The seed of the 
hybrid is much lighter ooloured than the red, being usually white- 
marbled with red. The red seeded variety does not grow well in the 
black soils of Surat and Broach. In the Deccan experimental trials 
have proved that both varieties appear to thrive equally well. 

na teUi of The extent and habit of growth of tuver varies greatly on different 
*• soils and in different seasons. In rich deep soil in a favourable 

season tuver grows into a much branched shrub, sometimes 6 or 8 
feet high, with a stout stem near the root. In Bombay it is almost al- 
ways grown subordinate to, or mixed with, other crops. Its period of 
growth is mnoh longer than that of the other crops with which it 
is grown. Tuver is a strong feeding, deep rooted plant which is not 
easy to suppress even if the season is Bpeoially favourable to other 
crops with which it is mixed. When such are reaped, the tuver has 
not usually assumed any great vigour of growth, but soon after, the 
greater air space given, promotes a rapid growth of side branches, and 
in good soil in a favourable season the orop will soon completely shade 
pihe ground. The long tap roots extend far into and. open out the 
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aubsoil. They seek out moisture, and plant food there. The orop 
resists drought in a remarkable degree, and in deep soil continues to 
thrive right through the rabi seitson, though sown usually in June. 
It littors the surface soil with a heavy top dressing of fallen leaves 
as it ripens, and, like other leguminose plants, add* to the soil's stook 
of nitrogon. Tuner is a favourite crop with anltivators, and there 
is good reason that it should be bo, for it stands in the forefront 
amongst pulses aB a restorative, rotation orop. 

Statistical returns give an annual area which generally exaeeds Dintribatjon 1b tie 
600,000 and sometimes approaches 700,000 aores. These are estimates ^S*' *** " 
of uotual area sown. Thus if a field has tuver in every fourth row, 
only a quarter of the area of the Held is returned as occupied by 
tuver. In favourable soil and in a favourable Beason it branches 
out, and might be oonBidered a second crop, oconpying practically 
the whole area of the field. Therefore, it would be more oorreet 
to estimate its area as that of tho fields in which it is grown, 
and that area is probably four times that of the statistical area. The 
crop is of much more importance in Gujarat than the statistical area 
figures indicate. In many bajri, joic&ri and kodra fields in Ahmed- 
nbad, and Kaini especially, there is a decided sprinkling. In rturat 
every jotear field has subordinate tuver. The Broaoh crop is mostly 
rabi, tuver and sesamum being a common mixed crop in that district 
sown about September. All the Deccon districts grow tuver exten- 
sively. Ahmednagar and Sholapur grow most, Poona least All 
three districts of the Karn&ak have extensive areas. The orop is not 
of muoh importance in the Konknn. 

Tuver grows to greatest perfeotion in the deep alluvial soils of Sdto. 
Ahtnedabad, Kaira and adjoining Baroda Territory. The besar soils 
(medium clay loams) in the Charotar villages of the two latter districts 
suit the crop best. It does exceedingly well on black soil of fair depth, 
particularly if the rabi rains are full average. On lighter soils 
throughout the Decoan it is extensively grown, but, except in the most 
favourable seasons, grows as a puny plunt on such soils. 

It is, perhaps, unnecessary to refer to these, as they have been inoi- JS2 1 "''""* 10 '*" 
dei tally notioed in describing the various oerenl crops. In bajrior 
jowar fields tuver usunlly ocoupies scparute rows. Sometimes, however, 
the seed is sown mixed. When kodra and tuver are grown together, 
the seed is mixed before sowing ; thus tuver and kodra plants grow in 
every row. Sesamum and tuver and rice and tuver are also common 
mixed crops in Broaoh and Sunt, the latter mixed crop being grown 
on uaembanked fields. 
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Cultivation. 
The tuver participates in the genoral tillage of tho principal orop 
with which it ia grown. This tillage has already been dawribed. for 
the various cereals. The seed rate varies from 1$ lb. per aore for a 
row crop to 2 or 3 lbs. per aero when grown mixed with rice or 
seBamnm or kodra. There ia no harm done in sowing an extra pound 
or two of seed per aore. Superfluous seedlings are easy to remove. 
The strongest and tho healthiest should be left. In poor soil the 
plants may be left 6 inches or so apart or even less in the rows. In 
deep soil in good condition, they should be thinned out to 12*, 15* 
or even 18" apart. Tuver is generally left more or less to take oare of 
itself. This it is well able to do. There ia a common country suying 
in the Decoan that the more tuver is trampled and broken when the 
cereal crop is reaped, the greater will bo the subsequent development 
of the branches, flowers and fruit. This is probably true to a certain 
extent. The poils begin to ripen in January. Flowers and ripe pods 
may always be found on the same branch between January and March. 
It is impracticable to leave the crop until all tho flowers produce 
ripe legumes. Successive crops may be gathered green or ripe. 
Green pods give seeds whicli are used like green peas as a vegetable. 
Pods when quite ripe should not be left very long ungathered, other- 
wise they open and shed their seed. Ripe pods gathered by hand are 
carried home and the seed beaten out with a short stick. In March the 
plants are out at the root. It requires a sharp siokle for the purpose. 
They are tied into small bundles and carted to the threshing floor 
at once, a coarse cloth being spread in the bottom of the cart to 
catch seeds which shell out. The bundles are stacked on end for a 
few days, the gre*n leaves dry, and the ripe pods open more or less. 
The pulse and leaves and husks of pods are easily threshed by beating 
the bundles sharply on a log of wood. The bhusa when separated by 
winnowing provides excellent fodder. The stalks are used for fuel, for 
making baskets, for wattling the sides of the carts, and when well 
grown are sold to be made into charcoal for gun powder. The plant 
is rioh in potash, and this possibly adapts it specially for the last named 
purpose. 
Outturn. It is difficult to estimate what an average yield of tuver really 
amounts to. 100 to 150 lb*, per acre would be considered a good yield 
from medium black soil in the Deccan from a crop occupying every 
fourth row in a b&jri or jowdr field. In the Charotnr villages of Kaira 
a good yield of tuver in a mixed crop often amounts from 800 to 1,000 
lbs. per acre. On the Poona Government Farm in medium black soil 
**ver subordinate to b&jri in every fourth row has repeatedly yielded 
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between 500 and 600 lbs. per uore. ThoThighest yield was 787 11m. 
per »ore ; but in this particular crop the bdjri wsw poor owing to tlio 
character of the soason, whilst the tuver was excellent. 

The crop has been grown alone in various experimental plots at the 
Nadirfd Farm since 1891. The seed has been sown in rows, about 3J 
foot apart. The yield in one year was 2,200 lbs. per aero, and generally 
has hnen about 2,000 lbs. per aero. The experience at Nadiad has 
proved that tuver can be safely grown alone on good deep alluvial soil 
and, when thus cultivated, is profitable. 

Tuver as a split pulse is a common human food. The outer integu- Eoonomic niei. 
mont of the seed with part of the kernel is a favourite food for milk 
cattle. Such is sold under the name of chuni. The feeding value is 
variable, because the proportion of husk and of meal is by no means 
constant. Chuni containing much husk has poor feeding value. 

Tuver is usually worth 35 to 40 lbs. per rupee, hut in out districts it is Value, 
wtnetimw ^wty cta&p — 5& tt». ot toot© •pta rapes. 'Hne crop ia xatwNiy 
grown without muoh risk of damage by disease of other mishap. Very 
cold nights do harm, also cloudy weather. In e»oh case the flowers do 
not properly fertilize. 



ORAM OB CHICK PEA— Cicer Arletinum— Linn. 
Natural order — LeguminosecP- 
Sub-order — Papilionacece. 
Tribe — Videos. 
Gnjara'ti, Chana ; Marathi, HarbJiara or Cltana ; Kanarese, Kadle. 
This pulso is sometimes called Bengal gram to distinguish it from Origin. 
kulthi (JDoliehos uni/torus), which is known as gram or horse-gram in 
Madras. Gram is probably indigenous in South Eastern Europe or 
South Western Asia. Its cultivation in India is ancient. The Sanskrit 
name is ehaiiaka. It was cultivated by Greeks in Homer's time. Its 
cultivation in Egypt dates buok to at least the early Christian Era. The 
Romans called it cicer. It is called arietinum from the fanoied resem- 
blance of the seed to tho head of a ram when first forming in the pod. 

There aro at least four varieties in cultivation in the Bombay Presi- vaiette*. 
dency. They differ only aa regards the colour of the seed. The plants 
in other respeots cannot be distinguished. Tbo seed of the different 
varieties varies as follows in colour :— (1) black, (2) dark red or reddish- 
brown, (3) yellow or yellowish-red, (4) white or oreainy white. The 
three first are generally grown indiscriminately together. The yellow 
gram of Gujarat is larger than that produoed in the Deocan. This may 
may not signify difference of variety. Yellow gram, if true-*" 
10 
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variety, commands a higher price than the mixed. White gram 
is grown on a small scale in the Ahmednagar district. It is probably 
the same variety as that described by Duthie and Fuller aa Cabuli 
gram ; but the seed of the Decuan crop is not larger than that of the 
more oommun varieties. 

The area varies considerably from year to year aooording to season. 
In years of heavy September and October rainfall the gram area is 
generally larger than in years when the late kliarif rains are soant. 
Bat this is not always the caso. The cultivators may consider the sea- 
son more suitable fur wheat and as dry orop wheat and dry orop gram 
are grown largely on the samo description of soil, and in the same 
traots of country, these crops are more or less interchangeable. Usually 
the total area of gram in the Presidency ranges from 600,000 to 700,000 
acres. The Panoh Mahals grows the largest area in Gujarat, but the 
orop is also important iu Ahuiodabad and Kaira. 

In tho Konkan little gram is grown. The orop is extensively culti- 
vated in all districts of the Deooan and Ktirntftak. Tho areas range 
between Colleotorates from 40,000 to 70,000 aores. Ahmednagar is the 
most important district, and grows sometimes over 100,000 acres. 

Gram in the Presidency is always a rabi orop. It is grown in 
three ways — (a) as a dry orop in deep black soil when usually it is the 
sole orop of tho year ; (b) as a dry second crop usually after rioe in rice 
lieds, but occasionally, as in Panoh Mahals, on ordinary dry orop land 
after a Utarij orop of maize ; (c) as an irrigated crop liberally manured 
and regularly watered. 

Dry crop gram does best on deep retentive black soil, snoh as the wheat 
lands along the Tapti in Khindesh and the Godavary in Ahmednagar. 
It also does well on alluvial soil of rice beds when such are clay loams. 
These are naturally fairly retentive of moisture, and on account of favour- 
able position usually hold sufficient moisture to properly mature the orop, 
even if the rainfall after sowing is trivial in extent as it generally is. 
In parts of the Deacon gram is grown on medium black soil ; some- 
times entirely as a dry crop, but oftener is helped by one or two waterings. 
The cultivation is risky on snoh land unless the oultivator has means of 
irrigation at hand. He generally has this either from a well or canal, 
and, failing a sufficiency of moisture in the soil from natural rainfall, he 
irrigates once or twice. The field is not laid out for regular irrigation. 
He leads the water over the surface in the best way he can if he is 
oompelled to irrigate to save his crop when it shows signs of withering. 
Gram whioh is regularly irrigated is fairly commonly met with in 
the Deooan, especially under well irrigation. Medium black soil of 
M^ir depth and resting on murum is best suited. Such land grows in 
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rotation with gram irrigated crops of wheat, jcadr, onions, sweet 
potatoes and other vegetables, bat is rested from irrigation every 
second or third year, and then ordinary rain crops are grown. 

Gram is most commonly grown alone. The practice of growing 
wheat or harley mixed with gram, whioh is common in the North- 
West Provinoes, is unknown in the Bombay Presidency. In Kh£n- 
desh linseed in separate rows is occasionally grown in the gram 
fields. In the Ahmednagar District and in the Karn&tnk safflower is 
the subordinate row crop. 

Gram is everywhere recognized as a valuable rotation crop, either a good rotation 
on dry orop land or under irrigation. It is restorative like other gWen. WMWU 
leguminose orops. A good crop is dense and shades the ground and, 
therefore, suppresses weods. On dry crop black soil it is practically a 
fallow crop sown after thorough tillage. The succeeding crop, therefore, 
is beneBtted to a considerable extent. 

Cultivation on Black Soil as a Dry Cbop. 

Oram and wheat are, according to the character of tho season, inter- 
changeable, and both orops receive the same preparatory tillage. That 
for wheat has already been fully described, and need not be repeated* 
The field should be ready for sowing by the end of September. The 
crop is sown then or during October. If sown later, there is risk of 
the soil moisture failing before tho orop readies maturity. A heavy 
two coultered drill is used for sowing. The rdws aro generally about 
a foot apart. The usual seed rate is 40 to 50 lbs. per acre. A crop sown 
in October ripens in February. Meantime, it is rarely weeded. 

When the seedlings have begun to branch, the leading shoots should Proatog grua. 
be nipped off in order to encourage branching and the formation of 
more flowers and fruit. Care must be taken that the plants are not 
cropped too much. A healthy, vigorous orop on rioh soil can stand 
a good deal of pruning. But an ordinary dry orop that soarcely 
covers the soil will not stand so much. The work oosts nothing. The 
farm servants will do it in their own time if allowed to take the nipped 
shoots. These are sun dried, stored and used as required as a green 
vegetable. The effects of pruning against non-pruning were tested 
at the Poona Farm for three consecutive years, with the results 
tabulated below. The orops were grown under light irrigation on 
medium black soil in good condition : — 

Outturn at Pulse per Aore. 
189S-94. 1894-95. 1896-96. 

LbB. Urn. Lb». 

Nipped crop ... _ 1,876 1.SS5 1,660 

Pnnipped crop ... ... l r 0»0 1,0?1 l»>*6 
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A uMfnl 
iluct. 



Harvest. 



Threshing 
wranowteg. 

(■ram bknta 
good fodder. 



by-vro- In walking through » orop of gram it may be noticed that boots 01 
olothes are discoloured by an acid substance whioh is abundant if there 
is dew on the foliage. This undor the name of dmb is used medicinally 
in tbo Deconn. It consists of oxalic and mallio acids, with a littlo 
ocatiu neid. It oan bo collected by spreading wet tiloths over the 
folingf ami wringing out the absorbed limb. 

Gram, as it ripens, changes to a rich yellow brown oolour. Many 
of the leaves drop off and Utter the ground. It is reaped with a blunt 
sickle, or is mostly uprooted. The reaped handfuls are made into 
littlo heaps »nd, if there is wind, a olod of earth is put on each heap 
to keep it from being blown about. 

The crop needs three or four days' exposure to the sun before it is 
threshed. It is threshed under the feet of the bullooks and winnowod 
in tiw ordinary way. The fine chaff makes exoellent fodder. It has 
an aoid toflfe, and, if mixed with the bhusa of wheat, gives the wlmle 
mass an agreeable flavour which all kinds of farm stook relish. 
The coarser stalks with roots have poor feeding value, and are 
usually separated during the winnowing process. 500 to 000 lbs. 
pulse per acre may be considered a fair average dry orop on 
blaok soil under ordinary cultivation. But, us already noted, a 
liberally managed irrigated crop on good soil will yield much 
more. 



and 



CULTIVATION IK RlCB BKDS, GVJABAT. 

The field is ploughed once or twice after the kharif orop is 
removed. If twice, the second ploughing is across. The seed is then 
drilled, sometimes broadcasted. The drilled crop needs about 30 lbs, 
sood per ncre, the broadoast crop more. An ordinary two rowed 
heavy drill may be used, but oftener the seed is passed through a 
single tube fixed behind a plough, which is worked to a depth of 3 
inches. The seed drops in the furrow made by the plough, and is 
covered by the soil moved in making the next furrow. The surface 
is then more or loss levelled, but usually is left rather rough. If, how- 
ever, the soil holds sufficient moisture, the crop thrives. It requires no 
further attention till harvest time, except that it should be nipped as 
previously described. A good crop yields 800 lbs. pulse and about 
the same weight of fodder. 

Cultivation of Decgan Irhigatbd Chop. 

The field is either directly manured or in good condition from pre- 
vious applications. It requires careful tillage. It should be ploughed 
and worked until the soi] is smooth and friable to a depth of 3 or 4 
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inohes. The soocl is best sown by hand in the furrow behind a plough. 
It should be sown in every furrow. 60 to 70 lbs. need per acre will bo 
required. The soil moved by the plough covers the seed to the dopth 
of 8 inches. The rows are about 9 inches apart. Part of the soil is after- 
wards moved by hand rake or hand hoe to level the surface and form 
small ridges round the compartments for irrigation. Water ubanneU 
must also be formed by opening with the plough and deepening and 
finishing with a hand spade. If the field is fairly level, the arrangements 
for irrigation may be simplified by forming long narrow beds along 
the least slope, generally along' the whole length or width of the field. 
Suob beds may be 3^ or 4 feet wide. They are divided from eaoh 
other by ridges of soil, and water admitted to eaoh bed in turn 
should flow slowly along the entire length of eaoh. An elaborate 
system of beds and water channels is not so much required for 
gram as for other irrigated crops, because if gram is sown in damp 
soil in Ootober, it rarely needs irrigation oftener than perhaps three 
times. 

If weeds appear soon after germination, as they are certain to do if 
the urop is manured with farm yard manure, suoh should be removed 
as early as possible. One hand weeding is sufficient. The orop needs 
no further attention except nipping and watering until harvest 
time. 

Irrigated gram must not be grown too often in the same land. Suoh Dineuer, bUght, 
n course aausos diseased conditions. The orop withers in patches long 
before it reaches maturity, and the pods when examined are either 
empty or oontain shrivelled seeds. The roots rot, so that plants are 
easily uprooted. The urop to a certain extent is delioate. Cold is 
harmful. Frost is fatal. Cloudy weather does harm, and heavy rain, 
when the seedlings are small, is disastrous. The orop in Gujaritt, 
like Idnff ( Lathyrua tativus), is sometimes infested with grubs 
whioh eat into the pods and oonsume the seeds and find their 
way out again as the orop ripens. In the Decoan in average 
seasons the orop is fairly hardy and not liable to many risks or 
mishaps. 

The gram plant is useful in a variety of ways. It is used green as a Economic nse». 
vegetable— both foliage and grain. The ripe grain is used for d&l or is 
eaten paTohed or made into sweetmeats. Gram is extensively used to 
form at least part of the concentrated daily ration for horses, and is an 
excellent food for fattening sheep. Gram which has been seasoned 
for some months is best for the two latter purposes. Suoh pulse is 
always in request and usually dear. In towns it is rarely less than 24 
to 28 lbs. per rupee, and often is dearer. 
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Cost of Cultivation— Dry-Crop Oram, Kh&ndeth. 



dealing stubble* of previous crop 

Harrowing three time* in hot weather 

Ploughing once ... ... 

Harrowing four times during rains 

Drilling and covering seed 

Cost of seed 45 lbs. 

Harvesting, drying and carting to threshing floor 
Threshing and winnowing 
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CHICKLING VETCH— Lathyrua aotima—Liwn. 

Natural ordor — Leguminoaece. 

Sub-order — Papilionacece. 

Tribe — Vklea. 

Gujarati, L&ng ; Morathi, L&kh. 

This pulse is indigenous from the Caspian Sea to the North of India, 
and has spread as a weed of unitization. It is cultivated extensively 
throughout the North of India, where it is known generally by the 
vernacular name kesari or a corruption of that word. 

The plant is a procumbent annual which, if once seen, cannot, on 
account of its peculiar foliage, be confused with other cultivated pulses. 
The pods are about 1 inoh long. Thoy contain four or five seeds. 
These are ovate or wedge shaped, flattened on two sides, purplish grey 
in colour, and variegated or marbled. It ia generally known that the 
seed contains a poisonous alkaloid principle and that the liabitual con- 
sumption of this pulse or its continual use as food for a few months 
causes paralysis of the lower extremities. The alkaloid is volatile 
and destroyed by heat. Therefore, if the dal of lang be properly 
cooked, there is loss risk of bad consequenoes. This pulse is only 
eaten by the poorest people. It is exported from Bombay to Zanzibar, 
and is probably used there as food for coolies. 

Broach is the obief centre of cultivation. This aolleotorate generally 
grows 40,000 to 50,000 acres annually. Surat and Nasik grow 
3,000 to 4,000 acres eaoh. In other districts the areas cultivated are 
very trifling. 

Lang is almost invariably grown alone. Occasionally a slight 
admixture of l&ng may be found in gram (Cicer arietmum) fields, but 
the admixture is accidental and not intentional, 
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L&ng thrives bent on deep, retentive, blaok soil. In the Deccan soil mitt»Wc. 
it is ohiefly a second crop in rice fields, whereas in Gujarfit it is 
generally the sole orop of its year, although occasionally, like vol, 
it is grown as u second orop in rioe beds. In Brooch in wet seasons 
fields, whiob beooine water logged and too wet for ootton in the 
kharlf season, are sown with Ming. L&ng is a hardy pulse and easily 
cultivated. Some authorities state that it will grow successfully ou 
soils nnsuitod to any other pulse. In Duthie and Fuller's " Field and 
Garden Crops " its suitability for heavy day soils is referred to, and it 
is further stated that if tho seed is sown broadcast on miry ground, 
the orop is not do injuriously injured as other crops by the subsequent 
hardening and cracking of tho surface. 

Cultivation in Broach. 
In this district the crop responds to careful cultivation and 
liberal treatment. It is usually grown on lowlying fields which 
are liable to be flooded by heavy rains. It often happens that a 
field intended at the beginning of the season for cotton is sown 
with l&ng. Therefore, tillage operations begin by ploughing soon 
after the first fall of rain. The field may be ploughed twice, and if 
the rainfall prove unfavourable tor ootton, it is kept for l&ng, and 
is repeatedly harrowed as occasion permits during July, August 
and September. The tillage thus given is thorough, and all weeds 
are destroyed. Generally no manure is applied. The cultivator 
knows that a good orop of l&ng on clean land i8 a very good prepara- 
tion for ootton in the following year, and he prepares the field care- 
fully for l&ng for this reason and also because thore is a direct profit 
from inoreased outturn. The orop is sown late in September or early 
in Ootober. The usual seed rate is 35 to 40 lbs. per acre. The seed 
is sown usually through a single tube fixed behind the plough. It 
is dropped in the furrow made by the plough. The seedlings come 
up more or less in rows, but not in suoh distinct lines as when seed iB 
sown by an ordinary coulternd drill. The rows are about a foot apart. 
The surface is levelled and pressed immediately after sowing by the 
plank roller. The field is generally so well prepared that no hand 
weeding is required and no further attention is needed till harvest 
time. A good orop forms a thick close mass over the whole surface, 
and smothers suoh weeds as attempt to grow and, when reaped, leaves 
the surface as clean as that of a fallow field. The crop ripens in February Harveit. 
about four and a half months after seed time. It is sufficiently ripe 
when the foliage begins to turn yellow. It is always reaped before 
it is dead ripe. A blunt sickle is used, and the crop is partly reaped 
and partly uprooted. It is formed into small heaps in the field, and 
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allowed to dry for a week. Then the heaps are turned, and, after » 
few mora days' exposure, tho crop is ready for thrashing. It is thresh- 
Ttawhins. ej out under the feet of bullocks, and winnowed in the ordinary way. 
In a well grown crop with even germination and a full plant the 
weight at' pake p»r nor& nbonid bvuhovt eqna) to the weight ofyotar 
(b/iusa fodd«»r). Tho fodder is considered to have high nutritive 
vulue, and in ordinary seasons it is readily saleable at 120 to J 60 lbs, 
per rupee. It is reserved specially as food for work cattle at busy sea- 
sons. Tho pulse is worth 45 to 55 lbs. per rnpoe according to season. 

. The following tabulated statement gives outturns and results from 
full average crops tested in different years in the Broach Distriot : — 



The fodder. 
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Cost of Cultivation. 



Three pioughmtfi between June and September ... ... 

Three hut rowings, June to September 

Sowiag with plough and covering Beed with tamar 

Cost of seed ... ... ... ... ... ... H> 

Konping, gathering and turning neaps of crap and carting to 

threshing floor ... 

Threshing and winnowing 

Add— Qoverameut Asnifetunont 




Origin. 



VAL — JJoliehos lab lab—- Linn. 
Natural order — Leywninoaeas, 
S ub-order — Fapilionacew, 
Tribe — Phaaeolecc. 
Gujarati, Vol ; Marathi, Pacta ; Kanarese, Acam. 
Vol is found wild in India— its original home— and its cultivation is 
oatimated a* beginning 3 y 000 years ago. 
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Vdl has a moro twining and climbing habit of growth than any of 
the othor common pulses. Tho loaves and young tissues are very col- 
lular aud soft, and tho crop is, in consequence, often a prey to cuter- 
pillars and other insoets. The flowers are in most varieties white, but 
purple in one climbing variety of vigorous habit of growth. The 
pods are rather flat, fairly broad, scimitar-shaped, tippod with the 
hardened baso of the style, and oontain three to five seeds which 
vary in size, shape and oolour according to variety. The seods are 
of three distinct typos — (a) small, slightly flattened, oval ; (b) large, 
full-bodied, ronnded, oval ; (c) still larger, flattened, oval. Tho usual 
oolonrs of soed are white, oroamy-whito, kh£ki, pale brown, mahogany- 
rod, brown, dark-brown, blaok or purplish-black. The hilum is 
pure white in oil the Bombay varietios. Tho fodder of ml, when out 
when the plants are in flower, is excellent for all farm animals. 

The total area is about 80,000 acres annually. The most important 
centres of eultivation are the Surat District, the three collectorates 
of the Karnatak, Ratnagiri and Kolftba. The crop is grown to a 
limited extent in all tho other districts of the Presidency. 

Numerous varieties of vdl are cultivated in the Presidency. One 
variety— -Surti pdpdi — is grown extensively in garden land in the 
Surat Distriot and as a vigorous climber in the backyards of the 
households. It has special value on account of the tender, green 
vegetable whioh it yields. The boans are pluokod early, and used like 
French beans. The variety grown in rioo fields in the Surat District 
as a second orop is a bitter variety, called kadva vdl. Another 
bitter variety with smaller pods is sometimes drilled with rice and 
tuner in unembanked fields in June-July in Southern Gujarat. 

The prinoipol crop is the rdbi crop, and it usually is a second arop 
in rioe fields. It is either sown alone or with the castor oil plant (tho 
dwarf variety) occasionally in ordinary dry crop fields. Vdl is sown 
among the other pulses subordinate to jowdr or bdjri. In the hatha 
(river side) alluvial land of the Tapti, vdl (Surti j>dpdt), castors (largo 
variety) and tuver ore very aommon subordinate crops to jowdr. 
When the jowdr is reaped, a long stubble, 3 feet to 4 feet high, is 
left. This stubble with the vigorous growing castor oil plants and 
the tuver afford support to the climbing vdl t and heavy successive 
erops of green beans are pluoked between November and March. The 
soil is of sandy oonsistence, but the permanent water level is not far from 
the surface, and vdl does not Buffer in ordinary seasons from any laolc 
of moisture. The more oommon crop grown in the rdbi season in rice- 
beds requires soil of different consistence. The most suitable soil for tho 
rabi orop is black soil or at least clay soil, very retentive of moisture 
11 
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and situated in a low-lying damp situation. In highly assessed garden 
land vol is sometimos taken as a oatch orop when the opportunity 
occurs. It is sown as speedily as possible after the previous crop is 
removed, and, if this is done, the natural moisture in the soil is generally 
sufficient to bring the val to maturity. A crop grown in this way has 
a restorative effect on garden land, and if tho crop shades the ground, 
as probably will bo the case, weeds are suppressed. 
Cultivation of thk Raw Crop. 
As soon as possible after the removal of tho rain crop (usuully rico), 
the land is ploughed and cross ploughed. The plough is again worked 
a third time, and the seed is then dropped into tho furrows through a 
singlo seed tube attached to the plough. If vM is sown alone, general- 
ly the seed rate is 50 lbs. to 00 lbs. per acre. If vol and castor beans 
are sown together, the seed rate should be 40 lbs. vol and 10 to 15 lb*, 
castor beans per acre. The rough surface after sowing is generally 
pressed down with a plank roller or light log of wood. The orop gets 
no weeding or other attention until harvest time. It is fully ripo 
when the leaves turn yellow and drop off, and should then be reaped 
close to the ground with a sickle. Generally, beans are plucked pre- 
viously as they ripen. If the field holds sufficient moisture to fully 
muture the crop, ripe beans may be pluoked through a period of two 
months. A very good crop of nil after rice will yield 1,300 lbs. of 
pulse and nn equal weight of useful fodder per acre. The average in 
the Surat District for all experiments up lo 1896 was 658 lbs. pulse per 
acre. The pulse is worth 45 to 50 lbs. per rupee ordinarily. 
Diseases, Ac. Vol is a delicate crop in many ways. It is on account of its tender 

tissues peculiarly liable to attaok by insects, especially caterpillars. 
They destroy tho foliage. A grub eats into the pods, and destroys tho 
seeds. The crop is damaged by cloudy weather, the effeot being that 
the flowers fall off, and the fertilization is imperfectly oompleted. 
Cold is harmful and frost fatal. In the Surat Distriot a practice pre- 
vails of growing a border of wn (Crotalaria juncia) round the crop of 
vdt. The mn grows thick and tall, and protects the vdl to some ex- 
tent from cold. 

KULiTHl — Dolichos bi/iorus or uniflorus — Linn. 
Natural order — Leguminoseas. 
Sub-order — Papilionacece. 
Gujarati, Kulthi ; Marfthi, Ilulga ; Kanarese, JIulle. 
There are apparently two cultivated varieties : — 
Dolichos uniflorus — Sub-ereot. 
Dolichos bijiorus— Twining. 
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The plant grown in tho Bombay Presidency has a fairly stout stem 
noar tho root. Tho branches aro very numerous, and when no other 
support is afforded, they twine vary promisouously together. The foli- 
age is very pale green, anil, when young, is exceedingly tender in its 
tissues. Tho flowers are yellow, the pods are flnttish, re-curved, 1 to 1£ 
inches long, and oontain about six soeds. The seeds are shining, 
flattenod, kidnoy shaped, and vary in colour and in size. Ono variety 
has fairly large purple-brown seed, another a smaller seed of the same 
colour. A variety grown sparingly in the Ahmednagar and Kaira 
Districts has oreamy-white seed. The variety in commonest cultiva- 
tion in India has grey, variegated seed. 



Genera) thuaeter 
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The crop is a very important one in the Madras Presidency, where An import 
it takes the place of gram and is called horse gram. w **' 



irtant crop 



Kulihi takes the third place among tho pulsus of the Presi- 
dency, and, aocording to statistical returns, occupies over .100,000 
aores anuually. It is, however, almost always a subordinate crop, 
generally occupying every fourth row, and the aotual area over which 
this pulso is sown probably exceeds two million aores. 

In Qujar&t, Ahmedabad grows a small area. The oultivation is very 
important in tho Deocan, particularly in the Khandesh, Nasik, Ahmed- 
nagar and SatAra Districts. In the Karn&tak, Belgaum and Dharwar 
eaoli grow 55,000 to 60,000 aores annually and Bijilpur 20,000 aores. 
In the Konkan the pulse is only important in Ratnagiri. 

The principal cultivation of kulthi in Bombay is in the kluxrif season 
as a row or mixed crop, subordinate to hajri. It is occasionally grown 
in the rahi season as a seoond crop in rice fields and sometimes aloue or 
with rows of niger send as a kliavif crop. In Madras it is used as a 
green manure crop to some extent. It is very sparingly cultivated for 
the same purpose in Bombay. Kulthi is essentially a light soil crop, 
and is extensively grown on the light red stony soils of the Deocan. 
It does well also on poor sandy soils. It only requires a moderate 
rainfall, and sucoeeds better than any other pulse in light soil which is 
in poor condition. 

CULTIVATIOH IK TAB DbCCAN. 

Kulthi participates in the general cultivation given for bdjri. The 
light soil fields in which kulthi is grown are rarely manured oftener 
than onoe in three years, and then only get light dressings. The land 
may be ploughed, but is generally prepared for sowing by working 
the heavy-bladed harrow (joakhar) two or three times in the hot weather 
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and again two or three times nfter rnin has Boaked the soil in June. 
The mixed orop is sown in July, generally about the middle of the 
month. A four-coultered drill is used. The 9eed may be mixed before 
sowing, in whioh case mixed plants are found in all rows. Sometimes 
the kuitfti is sown alone in every fourth row. A common seed rate for 
the mixed crop in light or medium light soil would be — 

JBSjrt 6 to 8 lbB. per acre. 

AtnbSdi (hemp} * H>- 

Kultki 1J to 8 lbB. 

Niger scad (Hurfonf) 4 lb. 

Outturn. Tho crop is generally hullook hood twice with the ioipa, but is not 
usually hand weeded. A good outturn per aore of kulthi from the 
above soed rato in a favourable season would be 70 or 80 lbs. pulse. 
The orop, if sown in July, will be ripe at the end of Ootober or early in 
The fodder. November. The bhum or chaff obtained from kulthi, when threshed 
under the feet of bullocks, is of very tine quality, and if the fodder is 
(tut when the plant is in flowor, it is excellent for all farm animals ; 
hut the weight of fodder obtained per acre is light. The pulse is 
usually cheap, about 50 lbs. per rupee, and when boiled is used to a 
considerable extent as food for farm animuls. 



CLUSTER BEAN— Cyamopsis psorcdwides—D. C. 
Gujara'ti, Ghivdr ; Marathi, Gavdr; Kanare3e, Chavlik&i. 
Origin. This pulse belongs to tho tribo galegem of tho papilionaaeoos 
division of the leguminosece. It has never been found wild anywhere, 
and it is not known with certainty where it originated. One species of 
the genus is Indian, the only other African. It is cultivated in many 
parts of India. 
DUtnbution. In the Bombay Presidency it is a crop of very minor importance, 
except in Gujarat. In that province it is extensively grown. Tho 
Btatistioal area returns for Gujarat show an annual aoreage under this 
orop of over 20,000 acres, but as guvdr is usually sown subordinate to 
other crops, it is aatually grown over a much wider area than the 
statistical figures indicate. Experimental trials in tho Dcocan have 
provod that tho plant grows much less vigorously there than in Gujar&t. 
Vartettw. Several varieties have been identified in tho Charotar villages of 
Kaira and Boroda Territory. 

I. PardesM. — A sprinkling is sown in kodra and other cereal 
hharif crops. In the fertile alluvial soil of the Charotar villages the 
Pardeahi variety grows about 6 foot high. The pods are gathered 



85 

usually green and used as a vegetable. Two Pardeshi sorts are known — 

(a) Khagvtli, with hairy leaves. This is considered a superior variety. 

(b) Teliu, with glabrous, oily-looking leavos. The seeds of both sorts 
have u yellow tinge. 

II. Sotia Guvdr. — This variety grows 8 to 10 feet high. The pods 
are used as a vogetable. The crop is extensivoly grown in the garden 
lands of Gujardt. It is sown amongst ginger to give shade. When 
the pods are plucked, tho side leaves are stripped off, and loft on the 
surface as green manure for the ginger. In the garden lands of Surat 
it is grown mixed with cucumbers, being sown usually in May and 
irrigated until the rau» oome. The seeds aro yellowish in '" colour 
and small. 

III. Deshi (sometimes called lx>ot is tho aoinmon variety, with 
violet-tinged seeds, which is sown as an ordinary dry crop, subordinate 
to b&jri, and grows to a height usually of \\ to S feet or 
so. The seed and foliage aro extensively used as cattle food in 
Gujarat, but the green pods are considered inferior as a green vogetable. 

The plant does not thrive on very retentive soil. In fertile free soils suitable. 
working garden soils throughout Gujarat it grows well, and luxuriantly 
in the dee]), alluvial, sandy loams of Northern Gujarat, particularly 
when such are worked as " garden " lands, and got the liberal treat- 
ment usually given to such. 

* In suoh land guv&r is grown sometimes speoially as a green manure 
crop. Tho seed is thickly broadcasted early in June. The orop may 
give some direct return in the shape of green pods for vegetables, 
but when it is in full vigour of growth, it is uprooted, the stems 
broken up, and the side leaves stripped off. The whole is placed as a 
litter on the surface and then ploughed in. Guvdr is specially suit- 
able aB a green manure crop, not only because it belongs to the 
papilionaceoB, and therefore inoreases the soil's stock of nitrogen ; but 
it is a herbaceous plant, comparatively free from crude fibre when 
young, and therefore rapidly decays in tho soil. 



MA Til — Phaseolm aconitifoliua — Jacq. 
Natural order — Leguminosete. 
Sub-order — Papilionaeeai. 
Tribe — Phaaeolece. 
Gujarati, Moth ; Marathi, Matki ; Kanarese, Madaki. 
This pulse is believed to have come into cultivation muoh more Origin, 
reoently than other pulses cultivated in India. It is grown in all 
parts of India, but is not cultivated to any great extent in other 
countries. 
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Distribution In the 



Bombay 
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Piwi- 



Mlxtutea, 

BOiU 



Oattnrn nine. 



Cattle-food. 



Oriftfe. 



This pulse can easily bo identified from the other pulses cultivated on 
acoount of its deoply-indonted.Xiconite-shnped leaves and the trailing 
habit of the stems which/ branch and extend along the ground in all 
directions. A well growjjf plont has stems 2 to 3 feet long. The 
flowers are yellow and/Small. The pod is straight, distinctly indented 
to form a oompartinejnt for each seed. Seeda five to seven in a pod, 
drab or light-brojtfn or purple-brown, small, oblong. 

This pulse isj/the fourth in importance in Bombay. Tho annual area is 
sometimes nearly 300,000, but varies to a considerable extent with tho 
oharaoter.-'of the season. Math is grown to a considerable extent in all 
districts, except tho Konkan. 

The Deeoan produces most, then Gujarrtt. The most important 
districts are Ahmedabad (50,000 acres), Kaira (25,000), Khandoali 
(80,000), Ahmednagar (40,000), Poonn (28,000), Sholapur (25,000), 
Srttara (00,000). In the Karnatak, Dharwar grows 12,000 acres ami 
the other> two oollootoratcs less. 

It is only grown as a rain crop. Math is rarely, if ever, sown alone. It 
is a common, subordinate crop with bajri. It is, like kulthi, essentially 
a light soil crop, and gives its best outturn on the deep, alluvium sands 
or sandy loams of tho Ahmedabad and Kaira Districts. Iu the Deooan 
Districts it is sown, like kulthi, mostly on light, stony, more or less up- 
land soil, and on such land does not yield nearly so well as in tho fertile 
plains of Northern Gujarat. It manages to thrive, however, fairly well 
in soil whioh is in poor condition. Heavy rain is very harmful to 
this pulse. It does best with a well distributed rainfall of about 30". 

Cultivation in Gujarat. 

Math participates in *he general cultivation given to bajri — the 
principal crop which lms already been described. Math ripens after 
bajri) and is usually reaped in November- December. A fair yield in an 
average season would be 120 lbs. pulse per acre from a seed rate of 
1 J lbs. The pulse is usually worth 40 to 45 lbs. per rupee. In Gujarfit 
math when ground into coarse meal is used with cotton seed, oil oake, 
&c, as food for miloh and work cattle. 



M CJG— (Greengram), Phaseolue mungo — Linn. 
Natural order —Leyuminosea. 
Sub-order— PapilionaceoB. 
Tri be — Phaseolece. 
Gujarati, Mag ; Marathi, Mug ; Kanarese, Hetaru. 
Mug is a native of India, has been cultivated for at least 3,000 
years, and is grown in all parts of India and also in Afrioa, particularly 
in the Nile Valley. 
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General character 
o£ tho plant. - 



Distribution in the 
Bombay Preai- 
detiey. 



Season, mixtures, 
■oils, Ac, 



This pulse olosoly resembles vdid [Phaeeoltu radiatut). It is ft hairy, 
sub-oroct branching annual, with fairly large entire trifoliate leaves. 
The yellow flowers are crowded in a cluster. The pods are 2" 
or more in length, and contain twolve or fewer soeds. The seeds are 
rounded, very slightly oblong, and, according to variety, may be 
very dark marbled green, pale green, brown, purplish-brown, or pale 
yellow-brown in colour. 

This pulse is sixth in importance in Bombay. The statistioal returns 
give an annual area of about 200,000. But mug is often sown as a 
mere sprinkling in jow&ri and other fields, and probably this sprinkl- 
ing actually covers an area of perhaps 1£ million acres. The pulse is 
grown more in DhaVwitr and Bija'pur than in other districts. The 
other more important centres of cultivation are Ahmodabad, Kbin- 
desh, Ahmednagor, Sfitara and Belgaum. 

In Dhdrwar, Kolaba and Kanara mug is grown in the rabi 
season as a seoond crop after rice. Its chief cultivation is, however, 
in the kharif season. As a r&bi orop it is grown alone. As a rain 
crop it is grown subordinate to jow&ri anA. other cereals. Adng does 
best on deep good soil of fairly dense consistence, such as the besar 
soils of Gujarat or ordinary black soil. Soils which are suitable for 
joicar are also suitable for mug. The plant does best with a well 
'distributed rainfall at about 30" to 35". Heavy downpours of rain are 
very disastrous to this pulse, particularly at flowering time. 

Mug when grown in the rabi season as a second crop after rico is Cultivation, 
cultivated in the sumo way as vdl (see description given). The seed 
rate is less than for vdl, 15 to 20 lbs. per acre being sufficient. The 
preparatory tillage should also perhaps be more careful. Mug needs 
a fairly fine seed bed. In the Deccan this pulse is sometimes sown 
alone in the kharif season as a catch crop before sugarouno and 
other irrigated orops which are planted in the rabi season. The seed is 
drilled with a four-coulterod drill at the rate of 15 to 20 lbs. per aore 
on well prepared soil. One band weeding is given, if necessary. 
The pulse soon oovers and sbados the ground, and smothers weeds. 
It is either allowed to grow to maturity, or the pods are plucked and 
used as a green vegetable, and the fodder afterwards cut green. 
The orop is often attacked by caterpillars. The cultivation of mug 
as a subordinate crop has been already described under jowdri. 
From a seed rate of 1 4 to 2 lbs. per acre an outturn of 150 lbs. to 
200 lbs. pulse per acre may be expected in a favourable season. Mug 
and its near relative udid are considered the best pulses for split dal 
for human food. Udid is perhaps genorally considered best. 
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Origin. 



General character 
of the plant. 



UDID— Phaseolus mnngo. Var., Eadialus— Linn. 
Gujarati, Adad ; Marathi, Udid; Kanarose, Uddu. 
This pulso resembles mug in goneral appearance. It is more 
and tho leavos are lighter green in colour. The pods 



ore 



hairy, 
shorter and 



stouter than those of mvg t and the seeds are oblong, rounded, larger 
than mug and dark brown, nearly blaok, slightly marbled in colour. 
Tho hilum is white. Mug and udid are noar relatives, and are con- 
sidered as belonging to one species. Both are cultivated all over India. 

The statistical returns show that the area varies considerably from 
year to year according to season. It rangos from about 250,000 aores 
downwards. Vdid is mostly grown as a subordinate crop with joic&r 
and other cereals, and tho aotual area over which tho seed is sown is 
probably four to six times the area recorded, the rocorded areas being 
estimates of the actual areas which would bo ocoupied if udid was the 
sole orop. Udid is a very important pulso in tho black soils of Khan- 
desh. It is also grown fairly extensively in Nasik, Satara, Belgaum, 
Thana and Ahmednbad. In other districts it is of minor importance. 

Udid, like mug, is grown mostly as a rain orop, subordinate to jowdr, 
but also, like mug, is grown alone to a small extent in the kharif season 
and over a considerable area in the rabi season and chiefly as a seoond 
crop after rice. It thrives best under precisely the same conditions of 
soil, climate, &o., as mvg, and the cultivation as described for mug is 
applicable to udid in all particulars. 



CHOLA—Vigna catiang—Endl. 
Natural order — Leguminosece. 
Sub-order — Papilionacece. 
Tribe— PhaseoUa. 
Gujarati, Chela ; Marathi, Chavli ; Kanarose, Alsandi. 
Chola is a native of India, and is cultivated generally throughout the 
plains. Several varieties are known which diffor in the colour of the 
flower, the colour of the seed and the length of the pod. 

Chola resembles mug and udid in habit of growth. The branches 
are, however, more climbing or twining, and the leaves and stalks are 
hairless. The flowers are borne in clusters at tho top of the pedunole, 
and, according to variety, are either very pale blue or reddish -purple 
inside. Tho former are yellowish outside, and this colour is most 
observablo as tho flowers fade aftor fertilization. The peduncles are long, 
and so also are the beans. They aro, therefore, easily seen in clusters 
of three to six above the level of the twining crop. This is particularly 
noticeable in a long-podded variety grown by markat gardeners as 
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a green vegetable. The long straight pods aro indented on each side, 
ho that oaoh sued ocoupias a separate oell so to speak. Tho seeds are 
numerous in each pod, and are oblong-rounded. One Bombay variety ' 
has large pole yellow seed, with u purple margin circling the white 
hiluin. Anotlier variety is of the same colour, but the seeds ore much 
smaller, A third variety has light purple seed with drab hilum. The 
seed of a fourth variety is dull yellow. A fifth variety has blue-black 
»eed, with smull dirty white hilum. 

The cultivation of this pulse is not extensive. The total urea does 
not exceed 25,000 acres annually. It is grown to the greatest extent 
in the Kairu, Khandesh, Belguum, Bijapur and Thana Distriots. 

Chola does not yield so well as mug, udid and other hardier pulses 
as u subordinate orop with cereals under unfavourable conditions of 
rainfall and season. Its cultivation is, in consequence, restricted. It is 
grown with other pulses subordinate to bc^ri in light alluvial soils in 
the Kairu Distriot. It does better in moderately light soil than in soil 
of heavier or denser consistence. It is grown alone in the kknrif season 
in garden land to produce a green vegetable — so-called French beans— 
and in the rabi season is grown, like mug and vdid, to a limited extent 
as a second crop in rice fields. As a sole crop in the Uiarif season 
it grows rapidly, soon shades the ground with a thick mass of growth, 
which, if ant as green fodder, is excellent in moderate quantity for cattlo, 
especially milk oows. The orop is liable to be damaged by caterpillars, 
the leaves when young being soft and tender. 

Tho cultivation as described for mug is applicable to chola. 



Distribution in 
tho Bombay Presi- 
dency. 



Seaaon, 
■oils. 



mixture!, 



Fodder. 



LENTILS Ervum lent or Lena eieulenta — Linn. 
Natural order — Leguminosew. 
Sub-ordeT — Papilionaeea. 
Tribe — Vieteas. 
Qujariti, Masur; Mardthi, Masur ; Kanarese, Channangi. 
This plant is a native of Western Asia, Greece and Italy. It has 
long been cultivated in Egypt, and was brought from there to India, 
and is now grown as a cold season crop all over the country. It is 
specially important in the Central Provinces, Madras and North- 
West Provinoes. 

This plant is the smallest of the Bombay pulses, and resembles gram 
{Cioer arietinum) in its habit of growth. The plant is more erect and 
more branched. It can be distinguished from other pulses by its tiny 
leaflets and its small two-seeded pods, 
is 



Origin. 



(Journal character 
of th« plant. 
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Distribution in 
the Bombay Proai- 
dessy. 



tares, ioilB. 



Cultivation. 



Habitat. 



General charac- 
ter of the plant 



Varieties . and 
oonditions under 
which different 
varieties thrive 
but. 



The flowers are pale purple in 2 to 4 flowered racemes. The seeds 
of the common variety are round, but flattened and purplish-brown, 
slightly marbled. A less common variety has large round very flat seed, 
slightly wrinkled and of the same oolour as the oommon variety. 

The total area is less than 20,000 aores. The orop is only import- 
ant in Nisik, Belgaum and Poona. 

Meuur is grown generally alone and always as an unirrigated 
rdbi crop. In the Poona district it is the sole orop of the year, 
and is grown chiefly just under the eastern slopes of the ghits. 
It is there rotated with dry crop wheat. The district is favoured 



in 
of 

In 



is 
by heavy monsoon rains and usually with good showers 
October and November. The soil is mixed black, but only 
moderate depth. 

The land is left uncultivated during the heavy monBOon rainfall. 
September and October a plough is worked repeatedly until the land is 
olean and in fair tilth. The seed is drilled in Ootober in rows a toot 
or less apart. The seed is small, and 20 to 25 lbs. per acre givo a suffi- 
cient seed rate. The seed should not be deposited too deeply. Often 
a heavy log is drawn over the surface after the seed is sown to smooth 
the surface and press down tho soil to conserve moisture. No hand- 
weeding or interonlture is given. The orop ripens in 8| months. A 
good outturn in a fair season from the poor " rabi " lands in 
which masur is usually grown will not exoeed 800 lbs. per aero. 
No other pulse would thrive so well under the same conditions 
of soil and climate. The amount of fodder obtained per aero is 
■mall. 



8ESAMUM OB GINGELLY OIL-SEED, &mmnm indimm— Linn. 

Tal, Gujara"ti ; Til or Tilt, Marithi ; Yellu, Kanureae. 

This plant belongs to the natural order Pedalineat. It is cultivated 
throughout the tropical regions of the globe, and is wild in the island 
of Java. Dr. Watt thinks it is indigenous in India. 

Sesamran is an annual herbaoeous plant which when well grown is 3£ 
to 41 feet high. The stems are erect, but branch freely if the plants 
get room. The fruit consists of a four- celled capsule, oblong, quad- 
rangular, and opens at the top. The seeds are numerous, oval, flattened, 
shining, and either white, grey, reddish brown, dark brown or black 
according to variety. They are smaller than linseed. 

It is difficult to classify the vorieties. There is very little differ- 
ence between them in the api>earance of the leaves, flowers, fruit 
or mature plants. The white-seeded variety of the Decoan matures 
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about a month earlier than the black and a fortnight earlier than 
red-seeded variety if sown early in the monsoon. But this white- 
seeded variety is different from the Qujarfit variety with similar seed. 
Experimental trials have proved that the white Decoan variety does 
not thrive nearly so well in Gujarft us the local white variety. 
Varieties with seed of any of the recognised colours thrive if sown 
alone or subordinate to other orop early in the monsoon on certain 
descriptions of soil, principally light soil. The same remarks apply 
to suoh arops us are sown in soil which is generally muoh heavier, 
midway between the Jcharif or rabi season or in the rabi season. The 
seed of the monsoon varieties will not, however, produce a satisfactory 
crop if sown in tho rabi season, and the rabi varieties are equally 
unsutisfuotory if sown in the monsoon. There is evidence, in fact, 
that, whatever the colour of the seed may be, a variety whioh is 
habitually grown on certain kinds of soil in a particular district, 
at a oerUiin season may not thrive if tried in another district, 
even though the conditions of cultivation are not materially 
different. White til contains a larger percentage of oil than seed 
of darker colour, and the residue oilcake is also believed to bo 
superior. 

Three varieties grown at the Poona Government Farm were found 
by Dr. Leather to have the following analysis : — 
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Black Seed 
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... 


4-87 
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• ■• 


48-13 
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S-96 
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100-00 
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100-00 


Containing nitrogc 


8-80 


3-87 


Do. Mud 


••• 


•87 


•66 


1-85 



These varieties were sown in adjoining plots on the same day — 21st 

Jane. They ripened as under : — 

White Til 14th October. 

Red Til 2nd November. 

Black Til 19th November. 



From 800,000 to &50,000 aorea are grown in the Presidency annu- 
ally. In certain distriots til is chiefly grown as a subordinate orop, 
therefore the area figures can only be approximately accurate. 
It is an important oilseed in all districts of Gujarft. In the Decoan, 
Kbindesb is the principal centre of cultivation. But N6sik, Ahmed- 
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nagar and Sholtfpur Lave also considerable ureas. It i« grown 
throughout the Karna'tak, but to the greatest extent in Dhtfrwdr. The 
Konkan arena are not extensive. 
Seilt .altoblo. The kharif crop requiroa a totally different kind of soil to that 
found most suitable for the rabi orop. Til as a rain crop likos a sandy or 
light soil, whereas the crop which is sown in August-September or later 
grows boat on black soil or on such soils aa are retentive of moisture. 
Cultivation in Kaiua. 
The Kaira oultivation is typioal for the Uutrif orop. Til is there 
sown subordinate to bdjri on tjaradu (sandy loam) soils. The other 
subordinate crops are the nsuu] pulse* and fibre plants. The iil 
seed rate is J lb. or loss per aore. For early sowing the black, 
brown or grey varieties are considered preferable to the white. Til 
participates in the cultivation givon to the principal crop, and, if sown 
as early in the kharif season as is practicable, will be ready for 
harvest in Sftptember-Ootober. A good outturn of til as a subordinate 
crop is from 80 to 120 lbs. per aore. 
Cultivation of the Til as a rahi orop is extensively grown alone on black or mediant 
rati crop. black soil. The rotation orops are cotton and jowdr. In the til year 

there is a good opportunity of thoroughly cleaning the land during the 
early monsoon months, because til is not sown until September. A 
field for til should be thoroughly clean, and, when suoh is the cose, 
the crop is an exceptionally good rotation crop with cotton. The 
advantage of growing til is chiefly on this account and not because it 
is direotly particularly profitable. The crop is not exhaustive. The 
field should be got ready by repeated plonghings and harrowings 
during June, July and August. This tillage should produce a perfeot 
state of tilth and at tho same time a tolerably firm seed bed. The seed 
should be drilled. In the Deocan a four coultered drill is used, and the 
rows are about 13" to 14" apart ; f to 1 lb. seed is sufficient seed rate. 
The seed is small, and, to secure even distribution, should be mixed 
before sowing with finely powdered dry cowdung manure or ashes. Til 
likes a Ann seed bed. The seed should be sown shallow and covered 
lightly with a brush harrow made of b&bhul branches. In sowing til 
the iron shares should be removed from the ooulters of the drill to lessen 
penetrating power. Tlie seed germinates slowly and often irregularly 
unless the soil moisture is sufficient. Heavy rain after sowing is 
usually disastrous, and cloudy weather, when the plant is in flower, does 
harm. The crop only needs light showers and a retentive soil to bring 
H to maturity. It is, however, like some other oil-seeds, a delicate orop 
to grow. Superfluous seedlings should be thinned out and the orop 
hand weeded onoe and bullock hoed twioe. If sown in September, the 
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orop is ready in January. It is ripe when the leaves turn yellow and 
capsules get mottled with black spots. Sometimes patches in a field, 
especiully if the soil is variable, ripen prematurely. Suah patches must 
be harvested as they ripen. If the plunts got over ripe, the capsules open, 
am) the seed is certain to be lost before the orop reaches the threshing floor. 

It is beat to harvest the plants by uprooting. They should, aB they H»tT«»ting, 
are uprooted, be slmken over a large olotli spreud in the field behind winnowing, 
the harvesters, and moved from time to time as required. Thus the 
seed from such capsules as have opened is collected. The plants should 
be bound into small bundles, and carted the same day or the following 
day to the threshing floor. The bundles should lie stooked up on 
their root ends olose together on the threshing floor. In the course 
of ten days or a fortnight the capsules will ripen and open through 
the effect of sun and wind. The capsnles will ompty themselves by 
inverting eaoh bundle and gently beating it with a stick. This may 
have to be repeated onoe or twice at intervals of a few days, especially 
if all the plants were not equally ripe when harvested. In any case the 
threshing of the orop is an inexpensive and simple process. The win- 
nowing or oleaning of the seed is not quite so easily accomplished. It 
is partly Affected by means of wind in the ordinary way, but the seed 
being light requires a good deal of sifting or winnowing to clean it 
properly. This is done by a tup which, if deftly handled, will separate 
all small particles of dirt and other impurity. 

Cultivation in GitjarAt. 
In the blaok soil parts of Ahinedabad or in similar soil in Broach and 
Surat the crop may be grown alone, but it is more oommon to have a 
mixed orop of tuver and castors or tuver^ til and chibdi (a small 
ououmber). The mixed orop is drilled in September on thoroughly 
prepared soil. The rows are about 2 feet apart, and the plants are 
thinned out 8" to 12" apart in the rows. In an unfavourable season 
a field of tU in Broach or Surat shows irregular germination and a 
patchy appearance. But when the season is favourable, the orop is very 
regular and level, and the outturn very satisfactory. The mixture of 
tuver safeguards the cultivator, beoause it is a hardy plant, and in the 
deep soils of Broaoh and Surat there is certain in any season to be 
sufficient moisture in the soil to bring the pulse to maturity, even 
though the mixed orop is sown as late as October. The chibdi is sown 
a seed here and there, and spreads rapidly between the rows of tuver 
and til, and yields successive crops of green cucumbers until the plants 
become yellow and exhausted. The cultivation, &c, of til in Gujarat 
is, except as regards points noted, identical with that already described 
for the Deocan. 
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Habitat. 



Ecoaom.o 



In Khdndesh a good crop yields from 320 to 860 lbs. per acre. The 
seed ib usually worth from li» to lb 1 lbs. per rupee, white seed being 
dearest. White til on account of its pure colour is prized for the 
preparation of sweetmeats. Til oako is worth 35 to 45 lbs. per 
nipee, and is an excellent feeding cake. That made from white til 
is sometimes eaten by the poorer classes. The oil is largely used in 
native cookery in all well-to-do households. 

A orop experiment taken in the Rurat District in 1.895-9.5 
the following outturn, &o., results from a good average crop : — 

Seed rate. Outturn of Oilseed Value of Outturn. 

l>er Acre, 
lb. lbs. Hs. a. p. 

1 378 35 IS 3 

In 1498-99 excellent crops of til were grown on the Government 

Farm, Burnt, on good ordinary black cotton soil. The following are 

details of outturn and cost of cultivation : — 
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LINSEED — Linum usitatiuhnum—hina. 
Natural order — Linece. 
Tribe — Eulinem. 
AUi, GujaWki ; Alsi or Javas, Manithi ; Agashi, Kanereso. 
The plant is found wild between the Persian Gulf and the BJaok Sea, 
and is supposed to be a native of that region. It is cultivated in India, 
ohiefly throughout the plains. It was introduced into Iudia by the A ryans. 
In Iodia it is grown entirely for its seed which is valuable on 
account of the oil extracted therefrom and because tho residue oil oake 
is pSrhapa the most valuable cattle food which is known. 
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In more temperate countries tbe cultivation of this crop is under- 
taken chiefly on account of the value of its fibre which is known as 
flax. It is probable that tbe climate of the plains of India is unsuitable 
for the production of strong fibre from this plant, aud therefore it u 
right to grow the crop for its seed only. 



Linseed is an ereot annual. When sown thiakly in temperate 
olimatoa as a purely fibrous plant, the stems do not and ought not to 
branoh so freely as when with a much smaller seed rate tbe crop is 
grown for its seed. In India a mature crop stands 18" to 24" high. 
The stems rise from the ground some distance, und then they branch 
freely. A linseed orop in flower is, during December-January, a 
noticeable feature of the blaok soil districts, particularly in Khandesh. 
The delicate oolouring of the pale blue shining flowers, is very striking. 
Tbe fruit is a capsule, and is agriculturally called a boll. It bas ten 
divisions, each eontaioing a single seed. These are, however, imperfect 
sub-divisions of five perfect cells. The capsule is sub-globose with a 
sharp apex. The seeds are smooth, shining, fuel soapy or oily when 
handled, and are oval and flattened. The oommon variety is rich, 
mahogany-brown in oolour, but a creamy-white variety is sparingly 
grown in tho Bombay Presidency and to a considerable extent in the 
Central Provinces. 



General character 
of the plant. 



The total area in the Presidency is usually less than 260,000 acres. 
Tho dry orop rabi areas under linseed, wheat, gram and joiear are 
more or less interchangeable, depending on the character of the monsoon 
season and particularly on the late rainfall. There is very little linseed 
grown in Gujarat. Khandesh, "Nasik, Bhokfpur and Ahmednagar are 
the important centres of cultivation in the Deocan. Bijipnr grows u 
large area and Dbarwir a fair area. In the Konkan no linseed is 
grown. 

Linseed is only grown in the rabi season on deep moisture holding 
black soil, and is on such land rotated ohiefly with wheat and gram as 
dry orops, sometimes with rabi jow&r. Linseed is generally grown 
alone, but, as stated in the descriptions of other orops, may be a row crop, 
subordinate to dry orop of rabi jow&r, wheat and gram. The special 
blaok soils of the Presidency wbioh particularly suit dry crop wheat 
and dry crop gram are equally suitable for linseed. The very 
best class of soil is probably the deep blaok soil belt on each 
side of the Tapti in Kbindesh, which may get flooded and sodden 
in tho rains, but which retains moisture in exceptional degree in the 
fair season. 
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Linseed is the sole crop of its yeiir. The preparatory tillage should 

begin with one or two harrowings in tho hot weather, lie continued 

duping the monsoon, and should be complete by the end of September. 

The land may be ploughed onoe, hut the prinoipul tillage is done with 

tho barrow (va/char). It will produoe, if worked often enough, a olean, 

friable, thoroughly pulverized seed bed by the end of September. In 

October the seed should be drilled at the rate of 10 to 12 lbs. per aore 

in rows about 1 foot apart. The seed should not be deposited too 

deeply, and should be lightly covered. If there is moisture near the 

surface in deep black soil sufficient to seoure even germination, the 

orop will probably roach maturity without any mishap and without 

further rainfall. The field for linsned ought to be so well prepared 

that hand weeding should not be required. Interoulturo with a 

bullock hoe between the rows of delicate seedlings would usually bo 

harmful, and is not practised. The crop in a good season ripens in 

February, and with a sickle is partly reaped near the ground, partly 

uprooted. The seed easily sheds from tho dry plant. Therefore the crop, 

soon after it is reapod, should be carried to the threshing floor. When 

completely dry by exposure to the sun, the seed is easily separatod 

by beating with a stick. The seed is winnowed by wind in the usual 

way. A good crop with full even plant on deep black soil will yield 

about 500 lbs. seed per aore, but the crop is precarious and often yields 

much less. Rain after sowing does usually more harm than good, 

and olotidy wwather, when the plants are in flower, interferes with 

fertilization in a manner whioh is not understood. Linseed may, 

therefore, be oonsiderod a delicate orop, which in favourable seasons 

only is grown with ]>artioular success. 

Disease*. A species of rust which may or may not be identical with the rust 

of wheat attacks this orop. The effect is that, although the crop 

looks comparatively healthy at harvest time, the seed vessels are either 

empty or contain imperfectly filled seed. 

Cod of Cultivation, Khdndetlt. Per Aore. 

iu, a. p. 

Clearing stubble of previous orop f> 

Harrowing three tames in hot weather 13 

One ploughing In rains 18 

Four harrowing! daring monsoon 10 

Manure once in three years, or, say, six loads par annum ... S 

Drilling and covering seed 10 O 

Cost of seed 12 lb 14 

Harvesting, oarting, threshing and winnowing a crop of 

400 lbs. per aore „ S 

Total ... 10 3 



or 

Ireland und Belgium are the two great Euro|ioun flax-growing 
countries. 

The oonditions whiah favour the production of the finest quality of JAmmo w » librc 
fibre are:— crop - 

. (1) Suitable noil and careful tillage. 

(2) Early sowing. 

(3) Proper Heed rate. 

(4) Harvesting the crop at the proper stage. 

(5) The subsequent treatment in extracting the fibre. 

The crop likes an alluvial soil of an open character, in good heart, 
deeply cultivated, well manured and thoroughly clean. The seed 
should bo evoaly distributed oither by broad casting or drilled in rows 
which should not be more than 5J inches apart. Weeding is of special 
importance. The plant is more or less delicate, and is not able to hold 
its own if sown in land which is not free of weeds. 

When grown as a purely fibro orop, the Heed should be sown early. 
The growth of the plant is thus slower than if sown later, whon the 
chill of spring has givon plaoe to the warmth of summer. The effect 
is that the slower vegetation of the spring months produces a stronger 
and more valuable description of fibre. A high soed rate is necessary 
to produce fibre having a long staple. If the plants oome up thickly, 
they grow with straight slender stems, which only throw out brunches 
near the top. The necessary seed rate is from 80 to 1 20 lbs. per 
aoro — just ten times as much as that for a seed orop in Bombay. The 
stage at which the orop is harvested needs special attention. It may 
be pulled, when it has flowered, ten to twelve weeks after Bowing. If 
harvested at this stage, the amount of seed obtained is small, but the 
quality and quantity of fibre obtained makes up for this loss. When 
the plant begins to change colour at the root, it is considered to have 
matured sufficiently to give tho best results ; but in order to get a 
fair quantity of seed from the crop without materially damaging 
the fibre, the orop is sometimes allowed to grow, until a selected capsule 
from a full grown plant shows on section that the seeds, though still 
of a deep green colour, have aoquired some consistence. Then the 
orop is immediately pulled. The seeds ripen after the orop is harvest- 
ed, but, of course, are not so well developed us those of a fully ripe 
crop. The uprooted orop lies in the sun two or more days, is then tied 
into small sized sheaves which are .stooked up in the field sufficiently 
long to be aafely stacked, or they may be carried at once to the steep- 
ing vats. The methods employed in extracting the fibre oould only 
be generalized here, and as elaborate accounts of the whole process 
are given in several standard works, they need not be purticulurized. 

18 
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It is probable that the heat of India does not favour the production 
ofasfino a quality of flax fibre as the more temperate olimates of 
European countries do. Moreover, the amount of seed required 
(Rs. f> to Rs. 6 worth per acre) would be prohibitive with ordinary 
oultivators, beoause tho oost would be grudged for a orop whioh, at 
the best, is a Bpeoulative and preoarious one to grow. 
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SAFFLOWER, OR WILD SAFFRON— Carlhamua titutorhu—Lwn. 
Gujarati, Kdbri, Kosambi ; Marfthi, KardaJ, ; Kanarese, Kusuli. 
In Gujarat kdbri is the name given to tho seed, whilst kasamli or 
kasambo are names applied to the orop or to the dye extracted from 
the petals of the flowers. In the Deocan the Marftthi name kanlai is 
applied to tho orop or the oilseed. 

Safflowor belongs to the Composites. It is an annual thistle-like 
plant, with atoms 2$ to 3 feet high, which branoh freely, particularly 
if the leading shoot is nipped off early. The flowers in large compact 
heads are either yellow, slightly tinged with orange or bright orange, 
yellow tinged with red. The fruit or oilseed is an aohene, obovoid, 
angular, with a white skinning husk and dull yellow kernel. 

Suffiower has never been found wild. Its original home was prob- 
ably India or Afrioa. It is also grown in Europe, extensively in the 
south of France, Spain, Italy, Southern Germany and Southern Russia. 
It is also* grown in China and South America. 

Two varieties are grown in Bombay — the oilseed variety, whioh has 
yollow flowers and thorny leaves ; and the dyo plant, which has reddish- 
orange flowers, and is much loss thorny than tho oilseed variety. It is 
probable that safflower, like brinjal, by high cultivation, becomes less 
spiny. It is frequently observed that plants which in a wild state aro very 
spiny show a tendency to loso their spines under cultivation (Watt). 

The cultivation of the dyo plant is not extensive. It is oonfined to 
Gujara't and the Karnfttak. Kaira is the most important centre of 
cultivation. The extent of cultivation and the use of the dye has 
declined during the last twenty years, aniline dyes having supplanted 
kosambi both in the English market and in India. 

Safflower is the most important oilseed crop in the Fresidenoy. The 
area is usually from 500,000 to 600,000 acres annually. The ohief 
centres of cultivation are in the blaok soil rabi lands of Ahmednagar, 
Poona, Satara, Bijapur, Dharwar and Belgaum. 

The dye plant is chiefly grown in the deep alluvium loams of 
Kaira and Ahmedadad, generally alone as a dry crop or as a sprinkling 
in barley fields. 
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In the Decoan and Karnrftak the oilseed plant » almost always a row 
crop subordinate to wheat, gram or rabi jow&r, or it may be grown as a 
border round other orops on the headland in rabi fields. This border 
answers the purpose of a fence, as stray cattle will not trespass through 
its thorny leaves. 

Cultivation of thb Dyb Plant, Kaiha District. 

The land is generally lightly manured in May or June, and 
ploughed during the rains several times. The bladed harrow (karab) 
ib used after the plough, and the field becomes clean and in good tilth 
by September. The Eeed is drilled in that month or in October in rows 
18 to 22 inches apart. The seed rate is abont 20 lbs. per aore. The 
crop should be intoroultured with the bullock hoe twioe or oftener as may 
be required. If the seedlings come up thiok in the rows, they should 
be thinned out. The extent of thinning will depend upon the season. 
Iiain rarely falls after the crop is sown, and the plants will have to 
depend upon the natural moisture in tho soil. If this is sufficient and 
germination iB even, tho plants soon show considerable vigour of growth, 
and should then bo allowed plenty of room to branoh freely. The 
central shoot should be removed. Lateral branches are thus enoour- 
aged, and numerous flower heads are produced. The prunings and any 
seedlings whioh aro removed in thinning tho orop are used, like spin- 
nago, as a vegetable. 

The flowers appear late in January or early in February, and pioking 
goes on for a whole month. Flowers are picked in the early morning 
and at least every second day. The flowers are easiest picked when in 
full bloom. They lose their colour when exposed to the sun. Therefore, 
flowers in full bloom should be pioked at onoe. The plants being thorny, 
the piokers protect their hands with leather gloves. The bloom during 
the first part of the month is brighter in colour and superior to that 
daring tho latter part. The plants, as they become exhausted, do 
not produce flowers of such brilliant colours as when in full vigour. 
Cloudy weather in the flowering season is harmful. The flowers drop 
off before they are in full bloom. The plucked flowers (corollas), after 
being kept for a day, are rubbed with til oil — a tola weight to a pound 
of flowers — and are then dried in tho sun for three days. This is the 
practioe in Gujara't, but it is known to produce loss of colour. Drying 
should bo done either by pressure or in the shade. When dry, the 
corollas are beaten into powder, sifted, and packed ready for market. 

As a dye, Chinese safflower is considered superior to Indian and 
Bengal dye to that of Bombay, which is thought very poor. 

Safflower petals contain three oolouring matters — two yellow and one 
red. The red, coiled carthamio acid or carthamin (C, 4 H |B 7 ) is by 



Pioking the flowen 
and making the 
dye. 



The Bombay dye 
inferior. 



The chemistry of 
the dye. 



100 



Valce of produce. 



Outturn. 



Seed per Aore. 
400 to 600 lbs. 



far the most valuoble. One of the yellows is rotable in pare water, and 
is separated through that means from the other* It has little value as 
a permanent dye. The second yellow is soluble, both in alkaline and 
acid solutions, while the ml is soluble in alkaline, but not in aoul solu- 
tions. These faots indicate tho manner ir. which eaoh oan be separated 

from the others. 

Safflower dye cakes aro sold in Gujarat at 2 to 2$ lbs. per rupoo. 
These cakes are made from tho pulp from whioh the comparatively 
valueless temporary yellow has been washed. These oakes oontain 
carthamin, as well as the more pormunent of the two yellows, and form 
the basis reqnired to produce tho various tints of yellow, orange, pink 
and red so common in native-dyed oloth. 

When safflowar is grown alone as a dyo orop, a fair average outturn 
on Well manured, good land would be :— 
Dried Flowers per Acre. 
100 to 120 lbs. 

Two duplicate well manured plots on the Nadiad Experimental Farm 

cava each tho following results in 1891-92 : — 

Plot I. Plot IT. 

... 10th October. 10th October. 

... 15 lba. 16 lbs. 

... Average. Average. 

j Bead 960. 986. 

■"| Flowers 111 J. 116. 
... Rs. BS-10-4. Be. 66-3-1. 

Oilsbkd Chop in thk Deccan. 
is always a subordinate row orop in rabi 
fields of dry orop jow&r % wheat or gram. It, therefore, participates in 
the general cultivation given to these orops, whioh has already been 
described. Usually three conseoutive rows of safflower alternate with 
9 or 15 or 21 conseoutive rows of the prinoipal orop. The safflower 
ripens after the principal crop. It is ripe when the stems and leaves 
take a yellow colour. The plants are partly uprooted, partly reaped 
with a sickle. They are made into heaps in the field, and a clod of earth 
put on each heap to prevent its being blown about by wind. After 
three or four days' exposure, the oilseed oan be separated. A threshing 
floor is usually prepared in the field, and the oilseed beaten out with a 
stick, and subsequently winnowed. 

The results of a crop test taken in 1890-91 in the Ahmednagar Dis- 
trict, as tabulated below, are, I think, nearly average : — 

Mixed Jow&r and Kardai. 

Jow&r. Kardai. 

Estimate in annas » 16 16 

Seed rate per acre 4 lbs. lib. 

Outturn per acre (grata) - 664 lbs. 96 lba. 

Value per rupee mm m Bfi lba. 48 lba. 



Date of sowing ... 

Seed-rate 

Local estimate of crop 

Outturn per acre 

Value per aore ... 

Cultivation of thb 
Safflower, as already stated, 
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The soed under pressure yields about 25 per oent. of oil which has a 
dear straw colour, and is extensively used in oookery, as also in adul- 
terating ghi and til oil. Kardai, ground-nut and til mixed and 
urushod together furnish the sweet oil of the bazars. Safflower oilcake 
would be a muoh better food than it is for milk oattle, if the tough 
white husk of the soed (fruit) were completely removed. Very often, 
however, the oilseed is partly decorticated by rough grinding between 
stones, and the busk separated by sifting before being preased for oil. 
Cattle have to get accustomed to the oako before they eat it greedily. 
It has an advantage over othor edible oil onkes, in that it keeps free of 
mould and good for months, und, moreover, is usually cheaper. 



Tb« oil and oil 
win. 



NIGER SEED,— Guizotia abyatyniea. 
R&mtal ; Marrtthi, Khur&tni, K&rala ; 



Kannrese, 



It is extensively cultivated Habitat 



General thaiaetet 
of the plant. 



Gujariti, 
Qurellu. 

This plant is a native of tropical Africa, 
as an oilseed in various parts of India. 

Niger seed belongs to the Composites, und is an erect annual herb 
with steins 3 to Z\ feet high when well grown. The plant branohes 
freely when it gets suffioient room. The yellow flower heads are 
numerous, and are eaoh about 1" in diameter. The fruit is a blaok, 
shining aohene. 

A clear, limpid, pale yellow, sweet oil is expressed from the seed, and Economio D bm. 
is largely used for culinary purposes. The residue oil cake, though it 
has a blaok uninviting appearance, is one of the best oil cakes for milk 
cattle. It is, however, very hard, and should be broken into small 
fragments before it is used as oattle food. The Beed contains from 
41 to 43 per oent. of oil, and yields in the oountry ghdni from 30 to 32 
per oent. of oil. 

Gujarat grows a very limited area. The orop is of most importance 
in tho Deccan, and is especially important in the Nisik Distriot. fiijd- 
pur grows a fair area. In the uplands of the Konkan the cultivation is 
fairly extensive. 

The orop is a kharif one. It is sown in June or July, and reaped in 
November or December. It succeeds well on the shallow blaok and 
light soils of the Deccan, particularly if a seasonable monsoon is fol- 
lowed by favourable late rains. Rhurami is extensively grown in the 
uplands, often on poor Btony land, whore it is, in rotation with the 
coarse hill millets, the last crop taken before the land is allowed to 
lie fallow. Khurasni maintains a vigorous growth on light land in 
poor condition, if the rainfall is suffioient and timely. It is more 
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commonly grown nlone than any other of the oilseeds. The yellow 
patches of khur&mi form in the Deocan a noticeable feature in the 
landscapo during Soptember and Ootober. In the same district in 
bd/ri fiolds it is also a conspiouoos row crop, and it is found growing 
round tho borders of ooreal fields in situations subject to cattle-trespass. 
Cattle do not oare to ent it, neither will they readily stray through 
it to reoch the more tempting b&jrL 
Cnitlnttlon The land is not often ploughed for ktturdsni, neither is it manured. 
The vakhar (heavy harrow), loaded with a large stone and drawn 
by four bullooks, is used several times in April-May. By this means 
2 or 3 inohos of tho soil is brought into a fine state of tilth whioh, 
when the rain oomos, forms a capital seed bed. The seed is 
drilled with a four-coulterod drill in rows 11 to 13 inches apart ; 4 to 
6 lbs. seed per uore is a sufficient seed rate. The young seedlings, if 
they oome up tliiokly, should be tlunned out to give individual plants 
room. A well branched plant produaes more seed than several 
straight unbranched ones. The kvlpa (bollock hoe) should be 
worked to weed and loosen the soil, but otherwise the orop has to 
take its ohance. When ripe, it is cut with the siokle, dried in the sun 
for a few days, and oarried to the threshing floor, where the seed is 
flailed out with a long supple wand. The following tabulated figures 
show the result of careful crop tests taken in 1891-92. These arops 
were estimated as average : — 

Outturn of Seed 
Seed rate. per Acre. Value of Outturn. Ameument. 

Lb». Lbs. Kb. a. p. Ab. 

S 379 10 5 6 

9 964 111 6 



GROUNDNUT, EARTHNUT OR PEANUT, ArachU hypogaa— 

Linn. 
Natural order — Leguminoseas. 
Sub-order — Papilionacece. 
Bhouing, Gujarfiti ; Bhuimug, Mardthi j Bhaimug, Eanarese. 
Groundnut is an annual herbaceous plant with procumbent 
brauohing hairy stems which, however, turn up at their growing points. 
The leaves are compound, and have four hairy oval leaflets whioh 
are slightly variegated in colour. The small yellow pea-like flowers 
are at first sessile. After fertilization, the receptaole elongates, and 
forces the ovary below ground, where the fruit matures 2 to 4 inches 
under the surface. Tho pod is irregularly bent and 1 to 2 inches long. 
It oontains two to four seeds. The pericarp or husk of the ripe fruit is 
tough, leathery, drab grey in colour, and curiously wrinkled with 
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irregular deep indentations. Tho seeds) aro light brown whon 
harvested, but get darkor in colour during storage. They are somewhat 
irregular in shape, being flattened where they fit against each other in 
the pod. 

Groundnut is a native of Brazil. It baa long been oultivated in 
India, in Afrioa and generally in tropical countries. In India the crop 
is most important in the Madras and Bombay Presidencies. 

The annual area has of late years been variable with a tendency to 
considerable decline. In 1898-99 the total area was 88,000 acres — 
about half the area of some previous years. 

Surat is the only distriot in Gujarat which grows groundnut, and 
its area is small. In the Decoun, the Satara area is still the most 
important, though it has deolined greatly within recent yean. Consi- 
derable areas are also grown in Sholdpur, Poona, Nnsik and Khandesh. 
In the Karndtak, Belgaum grows a fair area. In Dh&wir and Bijrfpur 
the cultivation is trifling. No groundnut is grown in the Konktvn. 

The orop grows best in deep alluvial soil of Bandy loam consistence, soil* 
but in Bombay it is grown to a greater extent on mixed blaok soil. 
Such land under irrigation is capable of growing market garden crops. 
Tho depth of soil is usually 2 to 2| feet with n pervious substratum 
of murum and decomposed trap whioh secures perfect natural drainage. 

Groundnut is an important rotation orop in garden lands in the 
Decoan. It is rotated with sugarcane, irrigated wheat, irrigated jowar, 
potatoes, sweet jxrtatoes, onions, ohillies, gram, &c. In Surat the garden 
crops grown in rotation with groundnut aro suram (elephant foot), gin- 
ger, turmeric yams, sweet potatoes, potatoes, oabbages, onions, garlic, <Sc. 

Groundnut is generally grown alone, but occasionally, as in Surat, 
it is a mixed orop with oastors. 

A good crop forms a mass of matted trailing stems whioh completely 
shade the ground and smother all weeds. The advantage thus gained, 
together with the ameliorating benefit whioh the soil receives by the 
growth of this and some other leguminous crops, make groundnut a 
favourite in the rotation praotised in garden land. Among garden crops 
it occupies the important position whioh gram occupies amongst dry 
crops. The cultivation of groundnut is only undertaken by well-to-do 
cultivators, and is an indication of prosperity or easy circumstances. 

The crop is generally sown early in the rains, and, if late rains are 
deficient, it is helped by two or more waterings. In the Deccan it is 
sometimes sown later, and then necessarily needs irrigation daring 
the greater period of its growth. 
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Sheep or goat manure applied either by folding the flock on the 
field or otherwise is considered specially suitable. The sheop and 
goate should be folded during the hot weather. If the land cannot 
be manured in this way, a heavy dressing (25 loads per acre) of 
ordinary well rotted farm yard manure should be given in May, and 
evenly distributed over the surface before the first fall of rain. 
Cultivation in thb Dkogan. 
The land should be deeply ploughed as soon us the soil has been 
soaked G* or more deep with early rain. It is afterwards worked to 
u fine tilth by the repeated use of the bladed harrow (vakhar). The 
seed is sown between monsoon showers when the soil is dry enough 
to be Worked by a plough. Husked kernels are sown. The husk 
should bo carefully removod by hand and a few days only before the 
seed is required. 40 to 50 lbs. of husked nuts are required to sow an 
aore. These nuts are dropped by hand 3 or 1 Inches apart in the 
furrow made by a 2-bulIock plough. Each furrow should not bo 
more than 3" deep. The seed is oovered by the soil moved by the 
plough in making consecutive furrows. If the ploughing is carefully 
done, the rows are about 9" distant from each other, and are straight 
enough to be bullock hoed. Another method of sowing is to uae a 
four-coultered drill. A harrow ia used to cover the drilled seed. After 
the plough, the wooden head piece of the harrow, with the Made and 
prongs removed, ia used to level the surface. 

The orop should Ikj weeded twice. As soon as it shades the ground, 
no further attention, except watering, is required. 

The monsoon crop occupies the soil six to sevon months, and in the 
absence of rain the land must be kept moist artificially. It is UBual to 
give two to four waterings during the last two or three months. The 
land is, however, not laid out into beds for any regular system of irriga- 
tion. The water is simply led over the surface in the best way the 
cultivator oau arrange. 

The crop is harvested, like potatoes, somotimes with a plough, but 
more often the field is dug over by hand with a light native pick. 
A cultivator colleots a large number of people — mostly women and 
children — and pays in kind. In order to expedite the digging, the 
haulms are previously reaped and removed. These, if not over-ripe 
and dry, form an esteemed fodder. The cultivation in the Surat 
Distriot ib described undor that of the castor-oil plant. 

A good crop on suitable land liberally managed will, on an average, 
yield from 3,200 to 3,500 lbs. of unhusked nuts per aore. These figures 
only apply to good land. The proportion by weight of unhusked nuts 
to those with husk removed is as 4 to 3. This is the rate after the nuts 
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have been dried sufficiently for safe storage. They are usually sold 
unhusked, and are worth from 30 to 45 lbs. per rupee aocording to 
looality and season. The nut is often dug for home consumption before 
the orop is dead ripe, and the seed is either eaten raw or parched. 

Groundnut, is commercially valuable on account of the high percent- The oil. 
age of oil whioh it contains. Senegal, Mozambique and other East 
Afriuun varieties contain in the kernels about 50 per oent. of oil. The 
Bombay and Madras varieties contain only 42 to 45 per cent, of oil. 

In the hydraulic press mills of Bombay the seed is heated and 
crushed before it is pressed, but oold expression gives the best quality 
of oil. Pure groundnut oil is almost colourless with a very faint 
odour and tasto. It is valuable in Europe for adulterating olive oil, 
and the darker coloured inferior kinds are used for the lubrication of 
maohinery and other purposos. In India the oil is used in native 
cookery, for adulterating ghee and also as a lamp and lubricating oil. 

Groundnut oil does not turn rancid quickly. 

The residue oake is a very highly concentrated nitrogenous food, Oil-cake. 
and in moderate quantity is excellent for milk cattle and hard 
worked bullocks, but, being particularly rich in albuminoids, should be 
fed mixed with other food of a starchy nature, such as ground maize, 
ground barley, &o. 

CASTOR OIL PLANT— Riemus comwuni*. 

Natural order — Euphorbiaeea. 

Tribe — Crotonea. 

Gujarati, Diveli ; Mara*thi, Erandi ; Kanarese, Andla. 

There are perennial and annual varieties of this plant. The annual General chanuter 
varieties grown in the Bombay Presidency are very muoh smaller than 
the perennial varieties. Tho latter grow with great rapidity, and a year's 
growth produces a tree 15 to 20 feet high. The foliage branches and stems, 
according to variety, may bo bright pale green, or green tinged with red, 
bright shining red, or bronze purple. Varieties with the latter descrip- 
tion of foliage are often grown as deoorative plants in gardens. The stems 
of the castor-oil plant are hollow ; the leaves are large and deeply lobed. 
The flowers are monoecious, paniculate and terminal on the leading shoot 
and branohes. The fruit is a three-celled capsule, having thorn like 
external excrescences, and contains three seeds. The seeds vary in size 
and in oolour according to variety. They are oval, slightly flattened on 
one side, smooth, shining, and beautifully marbled with shades of pale 
grey, yellow, fawn and brown. One Bombay varioty has large seed, 
Sack in oolour, with tiny speoks of white. The perennial varieties are 
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chiefly grown along irrigation water channel on the borders of sugar- 
cane and in highly cultivated market garden land, and a plant soon 
gains tho dimensions of a tree. Perennial oastors are easily cultivated 
and readily escape from cultivation, and consequently the plant is 
now found wild in many countries. 

The oustor-oil plant is ohiefly found wild in Abyssinia. It is a native 
of tropical Africa, whence it spread to Asia And Southern Europe. In 
Asia it is cultivated in India, in the Indian Aroliipelago, in Persia, 
AraMa, China and Japan. It is grown throughout Africa, in Italy, 
the Wext Indian Islands, nnd Tropical Amerioa. The perennial varieties 
are killed by fiost in oold countries. 

In some years the area is as high as 180,000 aores, but has been a* 
low as 84,000 within recent years. Surat, Ahmed abad, Dlitfrn£r, 
Sholspur and Belgaum are the important centres of cultivation. 

The plant does be*t in deep free working soil. The very best orops 
in the Presidency are produced on th» bhd'ha (alluvial) soils which 
fringe the course of the Tapti in Surat. In these bh&tha lands mixed 
rain crops of oastors, jotcdri, tuver and vdl are grown. The castor 
plants are 10 to 15 feet apart, and grow 15 feet high, and branoh freely 
in a single seoson. In the allnvial garden lands of the same distriot a 
mixed crop of castors and groundnut is common. 

In the sandy gorddu soils of Northern Gujartft a sprinkling of 
oastors is usually found in the subordinate mixture {katlwl) of cereal 
crops sown in the hharif season. Wherever garden cultivation is prac- 
tised, castors are grown. The crop is directly remunerative, and tho 
shade whioh the plants afford to ginger, turmerio, sugarcane and many 
other crops is of value. 

Tho rabi crop (a comparatively dwarf plant) requires soil of different 
character. A retentive day soil or the soil of moisture holding rice beds 
are suitable. On black soil the raU crop is generally sown mixed with 
tuver, til or with gram, and this mixed orop is generally the sole crop 
of the year. In this case the land is well fallowed during the rains, and 
the mixed seed is sown in September. In rice beds oastors and vdl or 
castors and gram are secoud orops sown in October or as soon as 
possible after the rice is removed. 

Cultivation of the Bam Crop in Rich Beds. 

The land, immediately after the rice is harvested, is ploughed twioe, 
and levelled with the plank roller. The soed of vdl and castors or 
gram and oastors is mixed before sowing, and dropped through a single 
tube fixed behind a plough. The plough makes furrow after furrow, 
and the seed dropped into one furrow is covered by the soil moved in 
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making the mat. The surfaoe is levelled with the tamur. The seed- 
lings come up in irregular rows about a foot apart. A seed rate of 40 
to 50 lbs. vil and 10 lbs. castors is required per aore. 

Superfluous oastor seedlings are thinned out. If the soil holds plenty 
of moisture, the seedlings are thinned 2 or 3 feet apart, and the 
gram or v6l plants nre all left. A good crop of rabi castors grows to a 
height of 4 or 5 feet, but when moisture is deficient, the plunts grow 
much smaller, and nre not more than 18'' to 2 feet high. A orop sown 
in October-November ripens in February-Maroh. In harvesting the 
orop the bunahes of capsules are cut off in the field and spread on the 
threshing floor until quite dry. The seed is separated by beating with 
a stiok. The stems are used for fuel, and cattle will eat the leaves. 

The following figures show the results of a crop experiment on 
castors after rice grown in Broach in 1891-92. . The results may 
be taken as average for black soil in a {air season : — 

Seed rate In lb*. Date of Sowiug. Date of Harvest. °Lte. T ^erA«e d ' 

SB October. Early March. 635 

The oil was extracted from the above quantity of seed, and was 
thereafter boiled to purify it for three hoars. The result was : — 

301 lbs. of purified uil. 
38H lbs. of oil-cake (khol). 
38 lbs. waste. 

In the previous year a orop test gave results as tabulated below :— 

Outturn of beans per aore ... 465 

Oil extracted therefrom 17S 

Khel (oil-cake) 248| 

Value of oil Be. 33-7-0 

Value of khol 2-8-0 

Castors have been grown alone for some years on the Nadiad Farm. 
The land is deep sandy loam. It is well cultivated during the rains, 
and the seed is drilled at the rate of 10 lbs. per acre in rows 4 feet 
apart in September. The other orops of the rotation are manured, 
but not the castors. The crop is intercultured repeatedly with the 
bullock hoe (karabdi) after the seedlings are a few inches high. 
The crop usually ripens in February. The best outturn obtained was 
1,300 lbs. beans per acre, and this was in a specially favourable year. 
Cultivation of thr Khabif Crop. 

The perennial variety is hardy, and its vigorous habit of growth 
helps it to succeed in any fairly deep soil. It, however, does best on 
rich garden land, freely manured and watered. 

The Surat oastor-groundnut mixei orop is token to illustrate the cul- 
tivation of the Maw/ crop. Old farm yard manure at the rate of 15 cart- 
loads or more per acre should be given and spread in May. In June 
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the land Bhould be ploughed and harrowed repeatedly, and got into 

fine tilth. If by means of irrigation this oan be done in May, so muoh 

the better. The land is now laid out for irrigation into beds; 

12 ft. by 8 ft. ifl a oommon size. In the beds the groundnut seed is 

dibbled in twos about a foot apart between holes. Castor so«d is 

dibbled in twos 9 ft. apart along the bandit which divides two lines 

of beds. Thus the castor plants are 9 ft. apart in one direction and 

8 ft. apart in another. Hand weeding is required until the groundnut 

shades the ground. The crop requires no further treatment except 

irrigation every ten days after the rains oease. Sucoossive crops are 

got from the castors. The first fruits ripen in December. Afterwards 

the bunches of capsules should be plucked as they ripen. The plants 

grow to a height of 10 to 14 ft., and are in bearing for several months. 

A subordinate crop of castors of tho above class grown under irrigation 

at the Surat Farm yielded 767 lbs. beans per aoro, worth Bs. 43-14. 

A good groundnut orop with the castors would yield 2,500 lbs. nuts 

per acre. 

oil and oitcake. The oil from castor beans is largely used for lighting purposes, ana 

to a considerable extent as a lubricating oil by railway companies and 

others. The oil-cake is not edible, but is one of the most concentrated 

manures, known to the native cultivators, and is largely utilized as 

Buch in garden and sugarcane cultivation. It is worth in th« Deoouu 

50 lb*, per rupee, whereus in Gajardt it can now (1900) be got at 

SO lbs. per rupee. In former years it was much cheaper. In the 

Deccan the Kunbi prepares the oil at home. The seed is first baked, 

then crushed in a mortar. The crushed seed is boiled in water, and 

the oil is skimmed off as it rises. 



SUGARCANE— Saccharum ojjicinarum — Linn. 
Natural order 1 — Grammece. 
Tribe — Andropogoneai . 
Us, Marathi ; Sherdi, Gujara'ti ; Kabbu, Kunarese. 
Ganarai ehanour This is a perennial grass, o" to 12 feet high, with thiok solid 
• p »nt. jointed juicy stems. Leaves very long (3 to 4 feet) and 2" to 8" wide. 

Leaf sheaths about a foot long. Lower leaves die down long before the 
orop is ripe. The inflorescence is a large, graceful, feathery, terminal 
plume. Some varieties flower regularly, others rarely. The seed or 
fruit seldom forms. 
Hrtitet. It is uncertain whether the plant has been found in a wild state in 
any part of India. It is cultivated through tropical und sub-tropical 
Asia and the Islands of the Indian and Puaifio Ocean and in other 
tropical parts of the world. 
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The Bombay urou is about 60,000 acres annually- SAtaia, Belgaurri, 
Poona and N&sih are the ohief oentres of cultivation. 

The crop is aultivuted in almost all parts of the Presidency and on a 
greater variety of soils than any other irrigated orop. It adapts itself to 
almost any description of soil if drainage is secured by a pervious sub- 
soil or by artinoinl means. A water-logged condition of soil is perfect- 
ly fatal to successful o&ne oultivation. In other respeots any description 
of soil of fair depth suits one or more of the many varieties cultivated 
throughout the Presidency. 

The varieties may be broadly grouped into two types, but there are 
numerous gradations between the two extremes : — 

(A) Thick, juicy, soft kinds which ordinarily require copious irrigation frequently 

given. 

(B) Thin, very bard, Icbh juicy kinds which require lighter irrigation -at longer 

intervals. 

On the very light alluvial soils of Ahmedabad and of Bassein and 
elsewhere on the Thrfua Coast and on the riolier alluvial loams of the 
garden villages of Knira, BaToda and Surat, excellent crops of varieties 
of "A" type are grown. These lands are almost continuously irrigated 
from wells, and the cune is rotated with other garden crops, such as gin- 
ger, turmeric, elephant's foot (swan), yams, potatoes, sweet- potatoes, 
groundnut, plaintains and betel-vines. 

In the SuTat District sugarcane is not confined to soils of the above 
description only. It is also grown on blaok soil, slightly tinged with 
brown, about 4 feet deep, with a deep substratum of yellow earth which 
consists of an intimate mixture of sand, clay and lime. The sub-soil is 
fairly pervious to water. Cane is planted in suoh soil in artificially 
embanked fields which also grow rice, or on higher drier land; but in 
either case there is always an interval of several years, usually four to six, 
between two successive cane crops. Thick sott and thin hard varieties 
are often grown mixed on suoh land. It is not clear what advantage 
tbere is in growing the two kinds mixed except when a border of a thin 
bard variety on the headlands surrounds the soft suooulent variety. In 
this oase it is currently believed that less damage is done by jaokals and 
pigs. These ] tests are supposed to sample the hard cane on the head- 
lands, and, finding it hard or not very sweet, they puss on to a field with 
a soft suooulent variety. Very often the two types are mixed indiscri- 
minately all over the Held. The sarax practioes are also common in the 
Southern Martftha Country. The Surat Distriot has great variety of soil 
and considerable range in the average 'rainfall between t&lukas. It is 
therefore not surprising that eight distinct varieties of cane should be 
found in general oultivation, and at least six of these are different 
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from any found in the Decoan or the Southern Mareiha Country, 
and two are so distinctively coloured that they cannot be referred 
to any type found in other parts of the Presidency. These colours 
in each case can best be described as dirty. 

In the Southern Manftha Country oane is grown to a large extent 
on the fovonrably situate low lying brown or red-brown laterite soils 
which also grow rice, and, where good perennial irrigation fuoiJities 
exiBt, also grow many other garden orops. On this class of hind, also 
on medium black soil, oane is grown at intervals of three to five vears. 
A oune of peouliar colour is here in common cultivation. It has 
alternate longitudinal stripes of purple nnd green. Similar oane is 
sparingly cultivated in KhfSndesh and in the Nira vulley (Poona 
District), but not elsewhere in the Presidenoy as fur as I know. In 
the Southern Marftba Country tho general style of sugarcane cultiva- 
tion is not so advanced as in some districts. 

The most suitable soil for cane in tho neighbourhood of Poona is 
black or mixed blaok, got from decomposed trap. It is a stiff clay loam 
24 to 3} feet deep, resting on murum, which is shaly limestone very 
pervious to water. This combination of soil and subsoil secures good 
natural fertility, associated with good natural drainiige. Only one 
variety of oane — '' pundia " — is grown near Poona. It is a particularly 
good variety, and possibly few, if any, other varieties cultivated in other 
districts surpass or equal pundia for tho production of gul or crude- 
sugar. The cultivation of pundia is rapidly extending in other districts. 
Sugarcane is commonly called a twelve-months' crop. Some varieties 
ripen earlier than others. A orop whioh has been heavily manured 
with a quick acting manure may be forced to maturity in perhaps 
eleven months, whilst a crop treated with a slow-aoting manure may 
take twelve or thirteen months to ripen. Again, a orop whioh is repeat- 
edly top dressed with manure continues to grow longer, and probably 
also yields better than a crop grown with the nme amount of manure 
applied entirely before plantation. Ratoon cane ripens in less time than 
newly planted oane. In the neighbourhood of Poona oane planted late 
in Mart-h or early in April under oanal irrigation is often allowed to 
stand over two monsoon seasons or for eighteen months. Very often 
this practice pnys, because, ul though the cane deteriorates, the extra 
price that gul brings (usually 50 per cent, more than in the ordinary 
season) more than compensates for the loss. lh« extra charge for 
canal water is not much, and there are no other extra expenses worth 
considering. 

Cane is planted in different localities at different seasons. In 
Ahmedabad, Eaira and Baroda, it is planted in May or early in June. 
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The soil is of sandy aharaoter. White ants are very destructive on this 
class of hind, particularly whilst the oane is young. The white unts 
do not do muoh harm during the monsoon to sugarcane, because on 
dry crop areas there is much vegetable growth At this season, whioh 
supplies the white ants with food, and the pest being widely distribut- 
ed over large areas, the damage done is not particularly noticeable; 
therefore, if the oane is planted in May, it praoticullv escapes damage 
whilst young. In the Surnt 1 list riot, also ia the Southern Muratha 
Country, most of the cane is planted in November and December, 
but the season may extend to February. In the Poona District, 
February and March are considered the best months to plant. The 
season of planting deponds nomewhat upon local conditions. Generally 
speaking, any season is suitable for planting exoept the hot weather. 
Yoansr shoots suffer considerably from the hot sun, and a check 
received at this time from this cause ox, in fact, from any cause, is not 
afterwards recovered. 

The orop is propagated from sets, sometimes, as in Gujanft, by plant- Propagation and 
ing whole canes. The sets consist of piooos of oano, generally about a &,,,. p 

foot long. Each set has usually three eye buds, sometimes more, and 
then the set may be 15" to IS" long. When sets are planted, beds are 
generally previously formed. The seta may be planted at the required 
distance apart in pits dug out with a small pick and 3 to 4 inches 
deep. One set is planted in each pit. The pits are in straight rows. 
The sets when carefully oovered with soil are 4 to 6 inches apart in 
the rows and the rows 2 feet distant from eaoh other. The beds are 
left level. This practioe is common in Baroda. Water is given 
immediately after planting. Sometimes three or four sets are planted 
together in a pit, eaoh pit being about 6" deep and 12" to 15" square. 
The pits ore about 2 feet apart from centre to centre. The cane then 
grows in clumps whioli stand up well in heavy wind or rain, and which, 
if bound round by dead leuves, are not easily much damaged by jackals 
or pigs. Ihe beds in whioh the clumps stand are left level. In the 
Southern Mara*thn Country it is customary, after the field ia well 
prepared and manured, to plough it into ridges and furrows and, 
after watering, trample in the sets in the furrows. When the soil 
drins, the harrow or light plough is used to level the ridues over 
the planted seta and to work the land smooth and friable, so that, when 
the oane sends up shoots, these may he earthed up with the plough 
whioh is worked between the rows, and forms furrows whioh serve as 
water ohannels for temporary irrigation. Subsequently, beds are 
formed for regular irrigation, but in tha case of hard varieties of oane 
requiring little water, the surface is left level, the tows not being 
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earthed up, and the irrigation water is led over the field in the best 
way the cultivator oan. This is not a desirable method, but when 
adopted in order to economize irrigation water aa muoh ns possible, 
grass is sprond over the surface, and a fine layer of earth is put on the 
grass. This conserves moisture, and therefore fewer waterings are re- 
quired. In the Dhirxi&r Distriot the following is u common method 
of planting. Cane sets are pnt in farrows whioh aro made by the 
plough. The sets are placed 3" to 6" apart, and are 1 2" to 1 5" long. 
Planting is done in February. Tho field is immediately watered. 
It is not laid out in beds at all. About a handful of manure is put over 
each set at the time of planting. When the soil dries after tho first 
watering, the ridges are split with the plough. This is done before 
young shoots spring up. The sets now occupy the ridges, and the 
furrows serve as water channels for irrigating the orop, und extond 
along the least slope, generally either the whole length or breadth of 
the field. 

When whole canes are planted, a heavy plough is used. The wines 
are passed through a hole drilled in a slanting or inclined backward 
direction through the body of the plough, and are left imbedded in the 
soil in the furrow and about 6 inches deep. This operation is facilitated 
by a man following the plough and trampling eaoh cnne into the fur- 
row as it is pushed through the hole in the plough. The .seed rate is 
calculated in lengths of 6 haths (about 9 feet); about 2.5C0 Q-hdlh 
lengths are planted per acre. Very few single canes are eaoh 6 hatha 
long. This method of planting is of doubtful advantage for various 
reasons. It is slow. The cultivators of the districts, where this method 
is practised, think it is most expeditious ; but this conclusion is wrong. 
Many of the eje bnds are destroyed in passing the cane through the 
plough. Planting is commonly done in this way on black soils in the 
Surat Distriot. If the plough is carefully guided, the rows are moder- 
ately straight, and are about 20 to 24 inohes apart. After planting, the 
surface is smoothed nnd made into temporary shallow beds, ond enough 
water is givon literally to swamp the field. As soon as the soil dries, the 
light plough is worked to Btir the surface soil to a depth of ubout3 inohes. 
The sets are planted below this level, and are not disturbed by the light 
plough. This light ploughing may be done twice. It kills weeds, and 
leaves the surface soil loose und friable, so that when the rows of young 
shoots are well up, they can be earthed up, and beds can be easily 
formed in the ordinary way for .regular irrigation. The seoond water- 
ing is not given for six weeks or two months after plantation, and 
generally not more than twelve to fifteen waterings are givon during 
the year and in artificially embanked land only nine. Deep blaok soi 
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is, of course, very retentive of moisture, and the oane, being planted 
deep, is favourably pluced for moisture ; still the practice of withholding 
water for u period of two months after plantation iB by no moans 
common. It is generally oonoeded that at least the soft suoculout 
varieties of sugarcane on almost any class of land, if grown from 
sets, require frequent light irrigation until the young shoots arc 
well up. 

There u no doubt that there is considerable advantage in pluuting 
enne deep, except on very retentive soil. If planted deep, the roots 
got a firm hold of the soil, and the canes are more or less supported, so 
that a heavy orop is not likely to be lodged by ruin or wind. If 
planted deep in dense heavy soil, germination is interfered with ; at 
least oane will not germinate evenly if planted in this way on such 
land. 

The Mauritius system of planting is, 1 believe, advantageous on 
any description of moderately free working soil. la this system pits, 
a foot, sometimes more, in depth, are dug about a yard apart in each 
direction. 2, '6 or 4 sots aro planted in each pit and covered care- 
fully. If the pits are deep they should not be filled up level with 
the surface until the young shoots appear above ground. Beds are 
formed for irrigation. .Recently introduced Mauritius varieties do 
well when planted in this way, and it is probable that siloh Indian 
varieties as freely tiller would also succeed ; but experimental trials 
arc necessary. 

In most districts of the Presidency sugarcane is rarely grown on 
the same land at shorter intervals than four to six yearn. Nowhoro, 
except in the Poona District, is cane grown continuously for several 
years, and in no other distriot is ratooning praotised to any appreciable 
extent. 

A ratoon orop is one grown from the root stocks of the previous 
crop. There is clear evidence from the experiments at Manjri that 
it is risky in the Poona Distriot to take more than one ratoon orop. 
If new oane is planted on clean land, as of oourso it ought to be, there 
is little difficulty in keeping the new cane free of woods particularly 
if the orop is heavy. It is not so easy to keep the sneceeding ratoon 
crop quite clean. In the third year it is well nigh impossible, however 
careful the tillage may be, to prevent haridli (Cynodon dactylon) 
and other grasses and weeds beooraing more or less established. The 
young shoots of the second year's ratoon come up weaker than those 
of the first year. The root stocks of the former get overgrown to the 
extent that the distribution of irrigation water is interfered with. 
is 
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Throughout the Poona District, two successive ratoon crops are gener- 
ally taken. The first rutoon crop gets generally a lighter dressing 
of raanuro than new cane, and the second ratoon orop gets a much 
lighter dressing, sometimes none at all. It is quite likely that resi- 
dues of heavy dressings given to new oune and the first yoar's ratoon 
would suffioe for the second ratoon orop without any direot applioation. 
Ratoon oane grown in this way would probably pay, even though a 
poor crop, because the cost of manure is by far the heaviest item in the 
cost of cultivation. On the other hand, deep-rooted grnssos and other 
weeds might get thoroughly established. The cost of oloaning and 
fallowing would bo heavy. The profit from first ratoon is greater 
than from new oane. The preparatory tillage for the former is 
trifling. There is no expenditure for sets or for planting. Less irri- 
gation and less manure is required. 

I tubulate below outturn, &c, results from first and second year's 
ratoon grown on comparative plots nt Manjri (Poona). The plots 
wore equally manured to secure fair comparison. Kuthor heavy dress- 
ings of manure wore given. In ordinary practice less manure would 
probably have been given to the firet year's ratoon and certainly to 
the second year's crop. 
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Possibly, if a much lighter dressing of munure had been given to the 
second year's ratoon as in ordinary practice, the orop would have paid 
fairly well. 

Cane is grown almost continuously under canal irrigation in the 
Poona District. Occasionally the land is fallowed and rested for a few 
months, and, when thoroughly dean, a green manure crop of tan 
(Crotalaria jnncia) is grown and ploughed in. This orop is every- 
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where recognized as a good preparation for sugaroane. A green 
manure crop of knll/ii {Dulichos unljlorus) is also considered in 
the Dcacan a good preparation. Groundnut before sugaroane is con- 
sidered Rood practice if the groundnut is well manured. The cultiva- 
tion of sugarcane in the neighbourhood of Poona is perhaps typical of 
what it should bo elsewhere, and may therefore be fully described. 
The boat soil is a clay loam, and the best preparatory crop is a green 
manure orop of xatu The san should be sown thickly in June or July 
(about 70 His. sood per acre), and ploughed in when 3 J to 4 feet high. 
The orop, if thick, smothers surface weeds. It enriches the surface soil 
with a mass of organic matter which quickly decays, and therefore 
leaves the soil open and friablo, so tluit subsequent tillage operations oan 
be done quickly and well. If no green manure crop has been grown, 
the land is allowed to lie waste during the monsoon. This is objection- 
able, because grasses and other weeds get established, and subsequent 
tillage and oleaning operations are expensive. The field is deeply 
ploughed in November with a large eight- hul lock plough, an acre 
being oovored in about four days. The soil is turned up into huge 
olods, and is allowed to weather before it is cross-ploughed. One or two 
subsequent ploughings in December improve the tilth considerably. 
Most of the clods break up into smaller nodular pieces, and the soil 
bocomos easily moved to a depth of about 10 inches. I may note that 
I have been able to accomplish the ploughing operations for sugarcane 
with Hansome's Turn Wrest plough quite as effectively as with the 
best pattern of indigenous plough and at considerably less cost for 
manual and bullock power. I advocate the use of the Turn Wrest 
plough for sugorcano and other garden crop cultivation ; but for ordi- 
nary dry orop cultivation I cannot conscientiously urge that, this 
plough or any other iron turn-furrow plough is as good as the best 
indigenous implements, After thorough ploughing the surface is 
levelled with a log harrow, and clods are broken, if necessary, by hand 
with a mallet or thick short stiok. Then manure is applied. Foudrette 
or farm yard manure is most commonly used in the Poona neighbour- 
hood, GO loads, or, say, 30 tons, of either per acre being the usual 
dressing. If so muoh is given before plantation, the crop gets no top 
dressing afterwards ; but usually a smaller application of poudrette or 
farm yard manure is given before plantation, and the crop is top dressed 
in June or July with oastor cake, karanj cake, fish manure or other 
concentrated manures. 

It has been proved by the Mftnjri experiments, which will be referred 
to in detail further on, that certain manures are more active and effec- 
tive for sugarcane than others, and that apparently the most important 
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constituent of manures for sugurcune is nitrogen hi immediately avail- 
able condition. The experiments clearly indicated, if they did not 
absolutely prove, that nitrogen in this form was absolutely essential 
to feed the young shoots during the early stages of growth. The 
sugarcane set itself oontains vory little on which the young shoot can 
feed. Therefore, in tho case of land in low condition the manures to 
be applied before plantation should be such as ore known to be quick- 
acting, as, for instance, poudrutto, tish manure and the various 
country-made oil cakes. Farm yard manure, whiuh has the reputation 
of acting slowly if used, should be thoroughly deoayed before 
application. In this condition it will probably act more effectively und 
quiokly. 

It has vet to be proved what is tho most eoononiiaal dressing of nitro- 
gen that should be given to produce the best results. Dr. Leather has 
shown by analysis that even a heavy crop of sugarcane does not take 
up more than 100 lbs. of nitrogen per acre, yet if all the manure is 
applied before plantation, as it ordinarily is in oommon praotioe, at least 
400 lbs. of nitrogon per acre must necessarily be given for the best 
results. To provide this quantity of nitrogen, probably ubout 30 
tons per acre of ordinary cowdung and compost manure would be 
required. If this application contains the required quantity of nitrogen, 
it will oertainly contain sufficient of other important elements of 
nutrition. 

There can be little doubt that the copious irrigation necessary for 
sugarcane washes manure away in the drainage. Dr. Leather has 
proved by analysis that daring the process of the mammal experiments 
at Manjri the soil has accumulated fertility, and that manures not 
removed by the crops are still to a large extent in the soil. There was 
evidence of this in 1897. The whole comparative manure area was rested 
for a season, and on all the plots as well as on tho pathways between 
plots a catch crop of green fodder was grown. On almost all plots the 
growth was very luxuriant, and the exaot limits of each plot could be 
seen at a glance. The pathways between the plots grew in every in- 
stance only a middling orop. These pathways received practically the 
same tillage as the plots during the previous three years, but got no 
manure. The mere faot that so much nitrogen is given in the manure 
and so little is taken up by tho crop suggests the idea that it would 
be far more economical . to apply a smaller dressing of manure in 
repeated top dressings. This is practicable as regards oonoenirated 
manures like oil cakes, but is hardly practicable in the case of 
bulky manures like ferm yard manure and poudrette, Ac, because 
of the difficulty of spreading evenly a bulky manure on a crop 
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which has grown so that it completely shades the ground. The whole 
question requires thorough elucidation by experiment. 

Poudrotte or farm yard manure should be Method or apply- 
deposited in heaps regularly over the field, iSb^wtwi^ 
three or four heaps from one cart load. The 
manure should be evenly and carefully spread. 
The land should now be ridged up with the 
plough into ridges 24 to 28 inches apart, the 
furrows being as deep as possible. The plough 
should then be run across the line of ridges to 
form parallel -water channels 10 feet apart. 
Finally, the field should be laid out into beds 
10 fwt square. Thelidndh round each water 
oompartment should be raiwid by soil moved 
with tho hand hoe from the - furrows and by 
removing about 9 inches from the ends of 
each ridge inside any particular water com- 
partmont. Enoh oompartmont when complete 
contains four short ridges and five furrows, as 
shown in the marginal diagram. The thick 
lineB indicate the crests of the ridges. 
The planting operation proceeds very methodically. One acre of good Planting, 
cane provides sets sufficient for eleven or twelve acres. Ratoon cane 
usually provides tho best sets, because the joints or nodes are close to- 
gether. Usually the sets got from the top end of the cane are longer 
than those from tho base, because the nodes of the former are farthest 
apart. That portion of the cane nearest the green top is considered 
suitable for planting. Seme authorities consider the " tops * better 
for sets than any portion of the mature oane. There is no doubt that 
the tops when used as sets root quickly, and the oentral shoot springs 
into growth very quiokly, and the germination is therefore very regular 
and satisfactory ; but it hae yet to be proTed whether the resulting crop 
is better or worse than from ordinary sets planted in the ordinary way. 
Each set from the top end would be quite a foot long, whereas from 
ratoon oane the sets would not be more than 8 inches long on an 
average. 16,000 to 18,000 sets are required per acre in tho Poona 
Distriat. The sets are carried in head loads to the field to be planted 
and laid along the ridges and on the bdndlu of each water compart- 
ment. Water is turned into each bed in turn. When the water has 
partially soakod into the soil and softened it, the planter begins to lay 
tho Bets carefully in tho bottom of the farrows, trampling each set 
down 3 or 4 inches into the soft mud. The distance between sets is 
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about 4 inohos. Planting in tho Poona District should be done, if 
possible, in February, ami oortainly finished befom tlio mklillo of 
Marah. 

If a concentrated manure is usod, it should be applied, after tho bods 
are formed and before tho sets are planted. It should be broadcasted 
by hand along the furrows and mixed with the soil by stirring lightly 
with a small pick or hand hoe. 

A month aftor planting, tho land should be carefully weeded with 
a khwpa or hand-spud. This tool is like a small sickle, both the outer 
and inner sides are ground or bevelled, so that there are two cutting 
edo-es. The weeding should be repeated as often as it is neoensary. 
Usually four weodings are required. The khurpa is used not only to 
remove weeds, but to move the surface soil. This is benefioial as tho 
soil cakos on the surface after irrigation. 

In Juno or July now beds are formed. The soil is dug and levelled, 
and all weeds removed. A second dressing of manure may now bo 
conveniently given. Tho canes originally planted in tho furrows are 
earthed up with a hand hoe. This leaves a furrow between the rows 
of cano. These furrows serve as water courses for water, admitted into 
each water compartmont. The oarthing up gives support to the cane, 
so that it doos not readily lodge even if a very heavy crop. 

Lodging is harmful, inasmuch as Dr. Leather haB proved by 
analysis, that lodged cane contains a siniiller peroentago of crystalliz- 
ttble sugar than upright cane. A sprinkling of shevri (Srsbania 
cegyptiaca) or of castors in the crop and particularly along tho water 
channels and borders gives support to the cane, so that it does not readi- 
ly lodge. Moreover, the shevri and castors yield good returns. 
Both plants grow to a height of some 15 to 20 feet in a year. Tho 
young shevri branches are pruned and sold as fodder for milk-goats, and 
the trees give poles useful for roofing huts. The value of the produce 
from castors is also considerable. Sometimes, to prevent lodging, cane 
is tied up. This operation must be carefully done to be effeotive. 
Canes from different roots should be tied, about six canes together 
loosely, but securely, with a band of dead leaves about 4 feet from the 
ground. 

Cane is trashed by romoving all dead side leaves ; thus air gets 
freer aocess, and, no doubt, the crop is benefited. Wrapping the cane 
in its own dry side leaves is a costly operation which, however, prob- 
ably pays where jackals and rats are very destructive. Jackals will 
not do much harm to wrapped cane if there is unwrapped cane conve- 
niently near. 
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Alter July or August in the Poonu Distriot o*ne requires no further 
attention except watching and careful watering. Irregular irrigation 
spoils tho quality of the orop. It causes in soft juicy varieties splitting 
of tho oane. The land is tint flooded us the set* are planted and there- 
after two or three times at short intervals to eno°urage the eyes to shoot. 
Subsequently, oight to ten days may elapse between waterings J the shorter 
interval in tho hot weather, tho longer in the oold season. During 
brooks in the rains irrigation is required. The rainfall in tho Poona 
District averages about HO inches. I have found by not aid measurement 
that sugarcane on an avorugo gets during twel ve months, in addition 
to the ruiufall, irrigation water equal to 75 to 80 inohes of rainfall, 
tho crop boiug irrigated on nn average 28 times in a year. Therefore, 
tho water given at unuh application was equivalent to 2£ to 3 inches 
of rainfall or, approximately, 250 to 300 torn* l>or aero. This is the 
quantity of water taken by an ordinary cultivator when he supplies 
himself from the canal. He would use less, probably to the udvuntuge 
of his crop, if he draw the water from u well. We proved by 
aotual experiment that more frequent lighter irrigation wus preferable, 
i.e., that a considerably heavier crop was got by irrigating 34 times 
during the year, giving in all water equivalent to 50 inches of rainfall 
in addition to the rainfall (30 inches). The extent of irrigation neces- 
sarily depends upon various circumstances. Tho thin hard bamboo 
varieties require much less water than the soft thick succulent kindn. 
In deep moisture holding black or clay soils the interval between water- 
ings in the fair season may be much longer than on soils of lighter des- 
cription. In the sandy and light loam soils of Northern Gujarat, irri- 
gation for soft wane is neoessary every fifth or sixth in the hot weather 
and every soventh or eighth day in tho oold weather. In contrast to 
this it may be noted that soft varieties, gro^n in the Surat Distriot 
on ombanked rice holds with deep soil retentive of moisture, if planted 
doep with a plough in moist soil in November, do not need water until the 
following February. Cane planted after November requires to bo . 
watered in Junuary to assist germination. Six waterings are given 
between February and the end of May. No artificial irrigation is 
required in the monsoon, but two or three waterings may be given 
after the rains in September-October. 

Sugiiroane makes slow growth during the first three months, and Subordinate crops, 
it is quito common to grow with it subordinate crops which ripen 
quickly^ Mai/e, guvdr {Cyamopaia •paoraliodea), onions, cucumbers, 
melons and tobaooo are so grown. The maize cobs are plucked 
before being ripe, and used as a green vegetablo. The stalks arc cut 
green, and therefore give mnch better fodder than that from a dead 
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ripe crop. The guv&r beans are also plucked green whilst the uproot- 
ed stalks are broken up by bund, and with the leaves aro loft on the 
ground to sorve as a green manure. Onions are grown from trans- 
planted seedlings raised in a separate seed bed. They may reach 
maturity before the sugarcane quite shades the ground. If thoy do 
not, it does not matter as they tiro quite marketable at almost any 
stage of growth. Melons and cucumbers are grown from seed planted 
hore and there, but more particularly on the headlands. These plants 
make very rapid growth in a heavily manured sugarcane field. To- 
bacco is planted along the water courses and on the bdndha of the 
water compartments, and takes about five months to come to maturity 
aftor the scodlings are transplanted. If the sugarcane, meantime, 
makes rapid progress, the tobaoco will not come to much. 

Diseases of Sugarcane. 
On sandy or light soil white ants sire often very destructive. They 
attack the sots, the roots and the stems. Castor oake used as manure 
is beVievod to keep white anta awoy. In tJnajarat a common praotioe 
is to put a quantity of pounded castor cake in a reservoir near a well. 
The irrigation water is made to flow through this reservoir. The 
oake gets soft and pulpy, and an extract is carriod by the irrigation 
water to the crop. In a few days the manorial value of the oake 
incomes exhausted, and the spent cake is removed and thrown in the 
common manure pit. It is quite probable that this is an effeotive 
method of using castor cuke or perhaps any other cake as manure, and 
the extract lias fully as much effect in keeping white ants away as 
oake directly applied. It is questionable whether the cake becomes 
really exhausted by a few days' steeping, yet it may be so, for a some- 
what analogous effeot is well known by gardeners, viz., tliat if fresh 
cowdung or horse dung vs steeped in water lor several days, a liquid 
manure is produced which is extremely effective for roses and other 
plants in pots. 

Salt is also used as a preventive for white ants. The method of 
application is simple. It is tied in a oloth or sack mixed with assa- 
fcetida and hung at the hoad of the water ohannel, and gradually gets 
dissolved in flowing water. 

Sugarcane is subject to several blights, known by various vernacular 
names, but all due to aphides which increase rapidly, especially in 
cloudy weather. Their presence is always aooompanied by sticky 
matter on the leaves. These inseots feed ou the juioes of the plant, 
and thus exhaust the vigour of the oane. Insecticide spray applica- 
tions are the only effective remedies. An easily prepared insecticide 
application would consist of 2 lbs. soap boiled in one gallon of water ; 
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add 2 gallons keroxine ; churn or agitate the mixture until an emulsion 
forms; dilute with 15 to ib gallons of water, and apply to the affeoted 
foliago with a spraying machine. 

A species of aoiile insect is common, and, when it exists to any extent, Sale insect, 
does considerable hariu. An observant cultivator will deteot the pest 
early. All atfeoted leuves should Iw removed and burnt, and the 

pest is thus at onoe cheoked. 

The sugar borer, Dia'rwa saecharalis (vern. Gdbra) often does Sugar borer, 
an immense amount of harm, and yet damage by this insect can 
bo very easily checked, if proper measures are taken in time. . The 
pest usually makes its appearance when the cane has fairly germinated, 
and the first indication, in the young shoots, is the withering of the 
uppermost central leaves. The middle or leading shoot can be easily 
pulled out from its envelope of leavos, and the oore of the stalk is 
found quite rotten with an offensive smell. A number of small white 
grubs are ulwuys present, smd in large numbers if there is much 
rottenness. These are not the cause of diseaso, hut harmless lurvae ol' 
small bluok or brownish flies whic-h follow the hover. The true cause 
of the mischief, the larvae of the sugar borer, is seldom found. The 
round hole by which it entered may be seen, but when there is much 
rottenness at the core, the borer has probably gone to another cane. 
If, when the first sign of withering is seen, the affected cane or 
shoot is cut ulose to the ground and slit up, one or more borers 
will be found in a tunnel made in the solid cane. Professor 
T. H. Middleton, late of Baroda College, describes the sugar borer 
thus : — 

M The full grown caterpillar is about 4" long and \* diameter. The body is yel- 
lowish white with purple lines along the bac'i. The head in the young is almost 
black, is brown in half growD, and light brown in full grown specimens. The sides 
of the body segiuc uts and the tail arc furnished with short side-bristles. Young and 
half grown specimens arc very active, but the old caterpillars are alow in their move- 
ments. The pupa is about J" long, U blunted aud of brownUh colour at the anterior 
und, pointed and golden yellow at the postertir. The moth emerges from the pupa 
after seven days. It is grey coloured J" long with J" spread of wings. The first 
pair of wiuge is grey with fringed margins and black spots just inside the margin. 
The second pair is silvery. Ihe abdomen is plump silver grey, and extends J" beyond 
thn wings. The moth is very sluggish in captivity, and there is reason to believe that 
it docs nut move far from one locality when free.'" 

Cut close to the ground, and burn all affected shoots as soon as Kemedies for sugar 
withering of the central leaves is notioed. The caterpillars are 1)0W^, 
almost oertain to be inside the cane at this lime. If no remedial 
treatment is adopted, the insects will run through many generations 
in a single season, and the crop will be greatly damaged ; not only 
so, but the canes will be so infected that they cannot be safely used 
16 
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for sets for re-plantiug- The augur borer also attaoksjfowar and maize, 
but the moth is so sluggish in its movonients that a field olenred of the 
pest as describe J above is not likely to be re-infeoted by insects coming 
from a distance. 
AtootpaiMlte. Sugarcane, like joufdf and some other oereals, is subject to attack by 

* 

a ve«;etablo or root parusito, Striga lutea ( Tavli, Deocan ; Agio, Gujarat"). 

The Agio of Gujardt appears to have fleshier leuves and stems than the 
. Tavli of the Deccan, but- tliey are clearly botanically very much the 
some, if not identical. Tlio parasite is found thriving close to the stems 
of cane, or afjowdr. Its fibrous roots entwine round the roots of the 
orops named, and oheck their growth. The parasite grows rapidly, and 

the only way to save the orop is by oonstant weeding. Agio belongs 
to the natural order Scrophularinece. It is* found abundantly in 
grass kurans (pasture lands], and therefrom doubtless finds its way to 
arable land in the dung of animals. It survives without a host ; but it 
can be carried in the host plant. In proof of this, I noticed one parti- 
cular variety of cane, on the Surut Furm in 1897, badly affected 
at an early stage of growth. Other varieties in other adjncent 
beds were not affected. If onoe established in highly manured 
sugarcane land, it thrives amazingly. In irrigated lund it flowers and 
seeds at all seasons, and is, therefore, extremely difficult to eradicate. 
Bmnt. Sugarcane is subject to sinut which is probably caused by the same 
speoies of uttilago as causes the smut, so common in ordinary 
oemdH. Apparently the disease only attacks the flowering rachis, and 
if it is really confined to these parts, it cannot do much damage to the 
crop, as sugarcane does not commonly produce flowers. It is unusual 
to find varieties, which have long been grown in India producing 
flowers ; b'it varieties or vigonrons habit of growth, which have recently 
been introduced into India, generally flower freely. I have only ob- 
served smut in thin hard or bamboo varieties, and its effect is most 
curious. At the Poona Farm cane propagated from sets became 
affected with smut when three months planted. The nffeoted flowering 
stalks were premature growths. In the ordinary course no inflorescence 
would have been produced for ten to twelve months after plantation. 
Tho presence of disease spores apparently forced the preumture growth 
of the inflorescence in order to provide a suitable host for the disease. 
The source of infection was ohsoure ; the orop from which the cane nets 
were got had not been observed to have been affected. Sots from this 
variety, as well as nets from many other varieties, all grown at Poona 
were sent to the Surat Farm, and also planted at Poona. At both 
farms this particular variety and no other variety became afteoted. It 
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might be urged that Hie sets, or their uy« bads, wure obviously the 
soaroe of aontagum. The praotice of pickling oane sets in the same 
way as seed grain, as a preventative is obviously inapplicable ; and 
the only remedy appears to be to remove aud burn all affeoted 
shoots. 

Harvesting. 

It is difficult to judge accurately by ttie eye when sugarcane is ripe. Tmu at ripmwa. 
Prfquently a cane grower tests the ripeness of his crop by a trial 
boiling. If sn many measures of juioe give a satisfactory weight of gnl t 
h»rvesting operations are proceeded with, otherwise tho work is post- n^pta^ 
poned for a fortnight or longer. A cane crop usually gets a yellow 
appearance as it ri pens, but this oolotir may also be oaused by irregular 
or deftaient irrigation ; 'and a arop that is in want of manure, or is 
otherwise bodly oultivated, gets yellow long before it isripe. In a well 
grown crop, if tho side leaves are nil dead, and if the oye bails almost 
to the top of the oane are fully developed and firm, the cane is probably 
quite ripe. 1 do not think any loss is occasioned if tho crop i» allowed 
to stnnd lor a short time after it is dead ripe, provided (a) it is not 
lodged, (6) that the eye buds have not begun to freely grow, (c) that 
irrigation is regularly given. If the oane is watered a few days 
before it is harvosted, the amount of sap is increased, so that 
more juioe is expressed by the mill, and, therefore, more sugar 
obtained. 

If it is intended to grow a ratoon crop, the oane should be cut with 
a sharp sickle at a height of 1 to 2 inches above ground. If no rafoon 
crop is to be taken, the cane should be uprooted, each cane being 
separately removed from the root stuck by a sharp jerk. Uprooting is 
easily done as the roots have not a firm hold of the soil. Cane should 
be reaped, or uprooted, in the early morning whilst the leaves are yet 
wet with dew. Later in the day, the heads and arms of the workmen 
would ba cut by the sharp edges of the dry leaves. A seoond man 
follows eueh roaper, and with a sickle strips tho dry side leaves from 
each cane. With practice any ordiunry oooly can acquire the knack 
of doing this expeditiously. The upper green leaves, whioh are useful 
as fodder, are not removed in the field. The dry side leaves 
are left as a litter over the surface of the field. Subsequently, 
they ore collected, and tied into huge head loads, and oarried 
to the ffurhdl to be used as fuel in the gul boiling process, 
or as thatch for huts, &c. The oane is tied into bundles, and 
carried in head loads to the gurhdl, or if the distance is far, 
in oarts, 
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The whole operation of harvesting and gul making is undertaken in 
the Poona District at contract rates. The owner of the field supplies a 
oane orushing mill or mills, and all gul making upparatuB, and also 
lubricating cil. The contracting workmen Kndibur pairs of work cattle 
for each mill. The oattlu are worked in relays, two pairs at a time. 
Eleven workmen are attuohed to each mill. Unless euoh man has an 
interest in the contract, more are required. They out and carry cane 
sufficient to give juioe for four boilings in a working day (the 
work being partly done at night). Each boiling requires 22 gharvu 
(enrthen pots) of juice. The juioe required to fill a ghara weighs 
approximately 42 lbs. One boiling of 22 gkaras produces one 
dhep or sug»r loaf of crude sugar (gul), and each dhep from the Poona 
pxindia variety of enne weighs from 148 to 160 lbs. aooording to the 
quality of the juioe aud the luxuriance of the crop. The contract 
rate for four dheps per day is, generally, Rs. 5. Sometimes it is 

low as Rs. 4. The contracting workmen got as much cane for 



as 



Their women nnd ohildren surreptitiously 
a good deal, and every passing wandering 



raw eating as they like. 

take, or at any rate get, 

beggar expects a good big piece of oane. The contracting workmen 

get the green tops to feed their cattle. Ordinarily a good wany 

moro cattle than the work cattle are aotuully fed. The extras, i.e., 

the oane for raw eating, and the green tops for cattle feeding, vary in 

valuo in different seasons. Therefore the contract rate also varies. 

(■RU8HINO. 

The most approved pattern of mill in use in the Bombay Prosidency 
is a three iron roller mill made by several firms in Poona. The mill is 
made in various sizes. The most oomnion pattern costs Its. 120, and 
has three rollers (height of rollers 18", diameter 11") ranged vertically 
between upper and lower cast-iron plates. The two side rollers revolve 
in sockets, placed on tho upper and lower plates. The upper part of each 
roller is cut like a cog wheel. The cogs of the two side rollers work into 
those of tbe middle roller. The draught bar is attached to the central 
roller, and this roller communicates motion to the two outside rollers. 
The rollers are adjusted, in respect of closeness to each other, by long 
iron wedges, which, when driven home at the upper and lower sockets, 
move the side rollers closer to the central roller. . The shaft of the 
central roller passes through the upper plate. It is round in shape to 
a height of ti inches or so above the plate. The rest of its length 
is square. On the upper square end of the shaft a rest for (he 
draught pole is securely keyed. The draught pole is bolted to this 
rest 
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The draught pole has sometimes 
at its oeutre an iron piece fashioned 
a» per murginul drawing. Thin iron 
piece is keyed to the squared part 
of the shaft of the central roller, 
so that the central roller getsdireot 
motion from the draught pole, as 
it is turned by a puir of btillooks, 
attached at A, and another puir 
attached at B. When the mill is 
adjusted" for work, the rollers should 
ho perfectly vertioal and so close 
together that it is hardly possible 
to see through between two ad- 
jacent rollers. 
The cane is passed twice through the mill, Bret between the middle c»ne oofting. 
and one outside roller and hack between the middle and the other 
outside roller. These operations go on simultaneously, two men, one on 
either side of the rollers, being required, one feeding the whole cane, the 
other feeding the half crushed cane. The draught pole is fixed on the 
shaft high enough to pass over the heads of these men as they sit in the 
usual native position at work. Two men or boys drive the work cattle, 
and it is the duty of one or other of these to remove the crushed refuse 
as it oollects, a basketful at a time, and throw it down evenly in an open 
spoco to dry, so that it can subsequently be used as fuel in the boiling 
process. A man prepares the canes for the mill by removing the green 
tops and cutting long oanes into two shorter lengths for more con- 
venient handling by the man that feeds the mill. Three or four pieces 
of canes are passed between the rollers simultaneously. Iron mills of 
the aliove pattern can, when properl} adjusted, express up to 73 per cent, 
of juioe from soft suoculent varieties of oane. The quantity of 
juioo expressed in a working day is approximately 3,700 lbs. lithe 
cane is soft and suoculent, the working day is short, but long if the cane 
is hard and les9 juicy. The edge of the lower plate is turned up about 
1$ inch in the shape of a rim. The juice, as it is expressed, oollects 
here, and flows through an opening into a receiver placed under 
ground. This receiver holds eleven gharas, so that it has to be twice 
emptied to supply juice sufficient for one boiling. The bottom plate of 
the mill and the top of the underground receiver are practically level 
with the ground. Close fitting loose boards are placed over the re- 
oeiver. The man who feeds the half orushed cane sits on these boards 
and notices that the receiver does not overflow with juice. The jnioe 
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from the underground reoeiver is emptied into two iron drums pluoeil 
near the evaporating pans. It should be strained through oloth or 
through u wire gauze sieve to remove impurities. When these drums 
are quite full, the juice is emptied into the evaporating pun. The two 
drums just hold enough (920 lb*.) juice for one boiling. 
The old faihionad Iron mills Inive taken the place of wooden mills in all parts of the 
wood«n mill. Presidency. In Gujarrft and in Dh£rw£r only a few of the onne culti- 

vators own iron mills. The use of those will extend as the advu"tages 
become known. Their advantages, both as regards economy in labour 
and effectiveness at work, cannot bo questioned ; still the old w 000011 
mill is very much in evidence. A common belief prevails that the 
wooden mill gives purer juice which can be mado into finer yul than 
the iron mill ; but this is more fancy. The true reason why tho 
wooden mill keeps in favouT is that it is made locally, and the parts can 
be replaoed or repnired as they go wrong. The mill costs Rs. 35 to 50. 
It is slow at work and constantly liable to accident, causing suspension 
of operations until the village oarpenter arrives to repair it. The iron 
mill is an adaptation of the wooden mill. Th" latter h:is three wooden 
rollers about 3 J feet in length and 1 to 1$ foot in diameter. These 
are placed si le by side in a strong wooden frame. The upper part of 
each cylinder is out out in the form of a screw. Tho draught bar is 
attached to the central roller, much in the same way as described for 
the iron mill. The middle roller is called the husband and the side 
rollers the wives. The male sorew of the central roller fits into the 
female screws of the side rollers, and communioates motion to the side 
rollers. The cane has to be repeatedly passed between the rollers be- 
fore all the juico is expressed. The mill, though clumsy and heuvy 
to work, extruota (he juioe fairly well. A wooden mill in good work- 
ing order extracts as much as 5ti to 60 per cent, juioe from soft 
suoaulent cane. 
G*t making. The evaporating pan in most general use is about 7 feet in diameter 
and 9 inches to 12 inches deep. It is made of stout sheet iron which in 
pieoes of the required shape are rivetted together. The pan has four cir- 
cular handles each abuut 4 inches in diameter, welded or fixed to the lip 
of the pan at equiil disrances apart. When it U necessary to place the 
pan on the furnace or remove it therefrom, two stout poles are passed 
each through a pair of opposite handles. Four or more men lift the pan 
and carry it steadily by means of these poles. Two pans :ire required — 
one is usod for evaporating, the other as a cooler into which the hot 
gid is emptied when boiling is complete. 
The booing pro- The oven or furnace is of simple construction. A trench is dug 
*"**■ about 18 inches wide, 8 feet long, gradually getting deeper towards 
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one end until a depth of some 5 feet ia dug out. A circular excava- 
tion is now mnde at the deep end with a diameter of 4 to 5 feet. 
This oirculur chamber and the trench is the source whence the oven or 
furimoo is provided with « draught of air and ulso provides room for 
the ashes. The ashes which colleot one day are removed before work 
begins the following day. The furnace which is partly excavated and 
partly built up is of larger diameter than the ash chamber. It is 
nearly 'the same diameter us the evaporating pan, being about fi inches 
less, so that the evaporating pan fits neatly on the top <f tho furnace. 
The ash ohamber being of smaller diameter than the furnace, a ledge 
is left beiweon the two on which corrugated iron nheets are laid to 
form the bottom of the furnace. There is a grating in the centre 
about a foot square. Ashes escape through this, and the draught air is 
admitted. Tho furnace is built up with sun-dried bricks in a circular 
form inside to a height of about 3$ or 4 feet. The brick-work is banked 
up all round with earth. The front is built up square, and a small 
opening is left, about 20 inches X 14 inches, through which the fire is 
fed wi'.h fuel as required. The lip of tho oven is plastered smooth, so 
that the evaporating pan fits accurately. The furnaoe is of large 
dimensions, because it is necessary to maintain u regular moderate heat 
during the boiling process. 

The pan is prepared before use by rubbing it well inside with leaves Preprint tte pan. 
of the castor oil plant nnd then with a paste of udid (P/uueolus 
radiatus) flour and til (Setamum indkum) oil, the object being to 
prevent the gul burning and sticking to the pan. The udid flour pre- 
serves the oil, so that the pan only requires re-ooating occasionally. 
It is not required oftener than every two or three days. 

The sugar boilers are professionals in the Poona Distriot, and pretend 
that special knowledge is required to make good gul. There is no 
mystery in the art further than that a regular h«it- should be main- 
tained and that all impurities should be skimmed off during boiling. 

The dry side leaves and the dry refuse of crushed oane usually 
provide sufficient fuel, especially so in the case of a good crop; If extra 
f„el ia required, the husk of safflower or the stalks of tur (Cajamu 
indicus) or of cotton or light brush wood are commonly itsed. 

Tlie fuel should he of such kind that the fire oan be continuously fed 
by small quantities thrown into the furnaoe at a time. 

As soon as the juice begins to boil, impurities rise to the surface in skimming-, 
the form of a scum. This should be removed. Skimming is done with 
a long handled wicker work ladle which allows the pure juice to drain 
away, but retains the thick scum. This ladle is also used to agitate the 
syrup vigorously, to prevent boiling over when the fire is too hasty. 
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The impurities are most effectively removed if a mucilagenous oxtract 
from the bhendi (hibiscus tacidentua) plant is mixed with the juioe 
when boiling begins or at a luter stage. 

It usutilly takes about '2\ hours to boil a panful of juice to the pro- 
per consistence. Wheu evaporation is Hourly complete, the muss 
acquires the yellow brown colour of gul. It heuves and bubbles 
rather than boils, and should be kept in constant movement by a wooden 
hue moved backwurds and forwurds in all directions. The syrup is 
lioiled sufficiently when u little pat in cold water burdens quickly. 
The pan i3 then removed from the furnaoe. A blussing is invoked, und 
the contents emptied into the cooling pan. Here the i/ui is stirred 
repeatedly with a wooden hoe as it uools. When it is cool enough, it is 
put before it hardens by means of u wooden spatula into u cloth whioh 
lines a oylindrical hole in tlie ground. Here it sets into a hard block 
or dhep. It is removed next day and is ready for sale. If the blocks 
:ire pale in colour and hard, the gul is considered of good cjuulity. 

In 181)8 u comparative trial was urranged for in the Dluirwar 
i)istriot by the Agricultural Department to demonstrate the cap- 
abilities of the Pooua throe-roller iron mill, in comparison with the 
time honoured wooden mill and with a double squeeze three-roller 
iron mill made at Bella ry (Madras), whioh has reoently come more 
or less into use in the Dharwar District. The opportunity was also 
taken to demonstrate the Pooua method of sugar boiling. 

I believe that successful demonstrations of this kiud are impressed 
ii«uoh more foroibl v and beneficially on the minds of ordinary agricul- 
turists if conducted by native officers, provided the men so employed 
have tact, shrewdness, and thorough practical knowledge of the work 
in hand. The overseer of the stcok farm and sugunnne experiments at 
Manjri, who is a Kunbi or agriculturist by caste, was sent to conduct 
the trial. With him was also sent a professional sugar boiler of the 
Pooiiu District, also a man accustomed in the Poona District ti) feed 
fuel to the firo during the boiling process. These men oould, with their 
own hands, build u fire place aud other necessary construction of a 
ijurhH according to the Poona plan. The work referred to aud the 
boiling process require a certain dngree of oxportness which is very 
easy to demonstrate by actual praotioe, but whioh would be diffioult to 
ilosoribe by tongue or pen. 

A three-roller mill and all the apparatus necessary for a complete 
outfit for sugar boiling were sent to Hirekerur, Dharwar District. 
The cultivation of su^rcune is very extensive in this plaoe. Tho 
apparatus had been in use for two seasons at Manjri, and the success of 
the trial may fairly be ganged by the fact that cane cultivators offered 



129 



to buy the mill and all the apparatus nt oost price. In consultation with 
the Collootor, it was decided not to press for freight charges from Poona, 
beoauBe, with the oxoeption of the mill (the freight charges on which 
would be trifling), the rest of the apparatus cun be locally made, now that 
a proper pattern is available. Tho freight charges on all the apparatus 
amounted to Rs. 70, whilst those on tho mill only would be under Rs. 20. 
The tubulated statements winch are given below show that the Poona 
mill| doing three-fourths of the work in a day, which it ordinarily does in 
the Poona District, is not only a labour saving machine as compared with 
the Belkvry mill and the old fashioned wooden mill, but at work is 
considerably more effective. Tho amount of juioe left unexpressed by 
the Bellary mill which the Poona mill could have expressed represents 
a loss of one pound of gul per every 100 lbs. of cane orushed, and in 
the case of tho wooden mill 2 J lbs. of gul per 100 lbs. of cane. Forty 
tons per aore of oano is not a heavy crop, and not more than average 
for the Poona Distriot, and we may tako it that the Bellary mill as 
worked at Hirekerur left unexpressed juice equivalent to 800 lbs. 
gul per aore of good crop, whilst the wooden mill probably left 
2,000 lbs. gul per aore of good crop. The oost of the Poona mill 
oould thus easily be recovered in a single season, owing to its more 
effective work. The question may he raised whether the respective 
mills were properly adjusted for effeotivo work. The Poona mill 
certainly was, because the percentage of juioe expressed is the percent- 
age ordinarily obtained from good cane. We may assume that the 
cultivators had the other mills adjusted for work to the best of their 
knowledge. The manufacturer of the Bellary mill possibly, if he 
had been present, oould have adjusted it better. The officer in charge 
was fully instructed regarding the manner in which the trials should be 
conduoted, and had express orders to prevent any attempts to work 
the cattle in any of the mills beyond their ordinary pace, whilst the 
trials were in progress, and generally to see that the trials were com- 
plete in every respeot. 

Comparative Hatenmt thawing the work of the, three tugartane. mills tried at Blrrktrur, Dhiruiir. 
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The cost of labour for enoh mill per day for outting, carrying and 
crushing oane and sugar boiling is shown below, also other details 
(labour being charged at ordinary hiring rates). 
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Time 
oeeu- 
lilod 
In 
gruell- 
ing. 


Weight 
of Juice 
obtain- 
ed. 


Weight 
at Qui 
obtain- 
ed. 


Num- 
bur of 
Boll- 
Inge 

Day. 


Labour for Catting, 

earrylng.crnshlng, and 

boiling, *c. 


Remark*. 




Work 
Pnopbt. 


Bul- 
locks. 


Amount, 




Dburwur ■wooden 

mill with three 

roller*. 
BelUry iron mill 

with three rollers. 
Foona iron mill with 

throe rollers. 


Lbs. 

s,s*s 

1,187 
8,88* 


U.K. 

• to 

V 11 
8 SS 


Lbs. 
1,888 

1,IH 

1,640 


Lbg. OB. 

Sfl» 
»* 8 

ua 


8 

S 
3 


5 men 

9 boys 

A men 
1 lny 
> men 
1 boys 


4 

4 
8 


Ri. a. p. 
1 ft 

16 
•( 1 


Man 4 annas par 

day. Boy 8 

annas por 

' day. Bullook 

4 annas per 

J day. 



Tho first mill is a wooden mill with three vertical rollers fixed side 
by side in a wooden frame, similar in construction to the mill described 
on page 126. To work this mill, one man, one lad, one boy, and 
four bullocks, in relays two at a time, are roquired ; the man to feed 
the mill, the lad to pnss the cane a second time through the mil], and 
the boy to drive the bullocks. 

Tho following are the measurements of the different parts of the mill :— 

Diameter of the middle roller y.f 

Do. of one Bide roller i'-s» 

Do. of the other side roller l'-i" 

Length of each roller s'm» 

Length of the beam (draft pole) 8'-4" 

This mill at ordinary speed makes 162 revolutions per hour. 
The second mill is a threo-roller iron mill. Two of the rollers are of 
the same size, and the third is smaller in diameter. They are set 
vertically in a triangle. This mill is very useful for small sugarcane 
areas. The cane, as it passes through, is double squeezed. One man 
only, therefore, is required to feed the mill. A boy or lad can drive 
tho two bullocks. Four bullocks are required for a full day's work in 
relays, two at a time. 

The measurements of the different parts of the mill are as nnder : 

Diameter of tho larger roller ... 0'-8" 
Do. nnmller roller ... O'-ij* 

Length of the roller 0'-10" 

Do. beam (draft pole) ... 8'-0" 
This mill at ordinary spe ed made 166 revolutions per hour. 

. * T . he «* P~I>Ie hf not got experts at the work like Poena cultivators, and the work 
done in a day with the Foona mill at Hirekerur was about three-fourths of that usually done 
by eon raet work near Poona. Four boilings per working day are alwaya done at Poena whh 
raannal and bullock labour, equal to that need at Hirekerur, contract wages being, fo, 
bullocks and men, Ri. 5 per day. " «■»*, w 
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The Poona mill dosoribed on page 124 costs Rs. 120, the Bellary 
mill Rs. 125, und tho wooden mill any prico between Rs. 35 and 
Rs. SO, depending upon size, Ac. 

The pan oommonly used in the district has a diameter of 5'-2" at the 
top, and is 11" deep at the centre, and is saucer-shaped. 

It w a oommon j.raotioo in the Dharw^r District to mix about 4 ozs. 
of slaked lime to a pan of 465 lbs. of juice immediately after it is 
poured in for boiling. People believe that the jagri thus made is 
harder. Tho soum, although it rises during boiling, is not skimmed 
off, and so dark coloured jagri is produced.. When the comparative 
trials were commenced, people visited every day in numbers, and 
always asked why no lime was used. They noticed the bright colour 
of the jagri made by the Poona method, and thought it was due 
to the non-admixture of lime with the juioe, wheretis it was really 
due to the removal of the soum by skimming. To prove that the 
reason assigned by the people was wrong, about 2 ozs. of lime was 
mixed to a pan, and the jagri was in no way discoloured.* Then 
the people began to say, " There is much loss in throwing away tho 
scum." An experiment was, therefore, made at a cultivator's giirh&l 
with the following results : — 
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The above statement shows a loss of 7 lbs. of jngri when scum was 
removed. But this was made good by the higher Tate obtained whon 
sold. The people were satisfied, but 1 am not at all sure that 
quality is always appreciated. In some parts of the Presidency 
neither the wholesale buyer nor the consumer pays much attention 
to quality. In parts of Gujarat no skimming is done, and there 
bright, well prepared Poona jagri is objeoted to, because it lacks flavour. 

Tho only other point on which the people argued was as regards 
the hardness of the respective blocks of jagri, and which would keep 
longest during the monsoon. The question was left in abeyance, as 
it oould not be settled off-hand, like other objections. 

• If the question of discolour w»b the one at i»Bue, then tor fair comparison 8 oza. for a 
fall boiling of the Poona pan ought to have been need, and that amount would probably have 
discoloured the jagri. Lime sufficient to nearly neutralize the acidity of the juice only 
should bo added. If Used in excess of this, Dr. Leather hag proved that it does discolour 
the jagri. The actual effect of adding limo in proper quantity is to reduce the percentage of 
molasses in the gvl t and thus make it harder, so that it will keep bettor. 



Qui making. 



132 

In Dh&rw&r jugri is not solidified into blooka as in Poona. As 
soon as the pan is ready, it is removed from the fire, and stirred for a 
minute or so, and emptied directly into a pack (pit) whioh is made in 
tht> ground, 3 feet long, 2 feet 3 inches wide, and 4 inches deep. Tho 
pack or pit is sided with planks. The next day the jagri in the pack 
ha« &et hard, and is cut iuto twelve pieoes, each 9" square and weighing 
from 5 to 7 lbs. While cutting the pack, there is generally about 4 
or 5 lbs. of broken jugri whioh the owner keeps for home use. The 
Dhirwrfr cultivator shows poor ingenuity in solidifying his gtd. The 
Poona method described on pago 128 is muoh better, so also is 
the Madras plan of using a wooden mould divisioned into cells ; but 
tho Gujarat plan of storing in earthenware pots is best of all. 

Tho dry leaves of sugarcane are not usod for boiling jagri. They are 
sold for tliatching. Firewood ami sugarcane refuse are used for boiling. 

In Dluirwrtr there is not a special man to attend to the boiling as 
at Poona. The man that feeds the fire also look» after the hotting. 
The juioe for one boiling weighs about 465 lbs., just about half the 
quantity usually boiled in the Poona boiling pan. 
Marketing gul. 1° the Poona District the dheps are sold by the palla of 120 seers 
or 240 lbs. By oustom 246 lbs. go to the palla. Generally through- 
out Gujar&t it is customary to put gul into earthenware pots. 
When sold, a deduction of 5 seers per maund or I2£ per oent. is allowed 
on aooount of the pots ; but usually the actual weight of pots exceeds 
this allowauoe. There is a decided advantage in storing tpd in this 
manner, because, if soft, there will be no loss of treacle by drainage. 
Moreover, the gv& can oasily be protected from flieB and other insects. 
When sold by retail, one side of the pot is broken off*, and the gtd is 
easily removed in small quantities. In KMndesh the potters, who 
provide the earthen pots olaim the crushed cane (megass) as their 
perquisite. They extract by lixiviation a small amount of inferior gul, 
and use the residue for burning pots and bricks. 

compabative manuring experiments at thb manjri 
Experimental Station near Poona. 
Rwulte of tw« These experiments were begun in 1894-95, but the plots were not 
w«orded! >Win,e,lt " manured in that year in accordance with any definite standard, and 
were, therefore, unoqually manured. Moreover, after a year's experi- 
ence, it was found expedient to modify the original scheme consider- 
ably. The results which I shall record are those of 1895-96 and of 
1896-97. The former crop was newly planted cane, the latter was u 
ratoon crop grown from the root stocks of the previous crop. 

Objects of the experiments. — To tost the comparative values of such 
manures as are within the reach and means of ordinary cultivators, and 
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when the effeota of the various manures have been olearly demonstrat- 
ed, then to determine whether two or more of the manures used 
cannot bo judiciously combined so us to secure economy. 

In both years the various manures each contained 500 lbs. per acre 
of nitrogen. The peroentages of other elements of value are known, 
and in years to come it may be found that marked differences between 
the orops of the various plots may bo traced to the value of elements 
other than nitrogen. If this can be done, the value of the experiments 
will be enhanced, and information be gained whioh will indicate how 
two or more manures should be mixed to give the most paying results. 

The manures whioh the cultivators of the Poona District ordinarily several edible 
use are poudrette, cattle dung, iish manure from the Thana ooast, J^J^ "S^U" 
oustor cake anil karetnj (Pongamia glabra) cake. In both years we ^JJJISii' itb I t d " e 
have tested, and will continue to test in comparison with the foregoing, 
several edible cakes which are now used for feeding cattle in India or 
aTe largely exported. These cakes can bo bought in Poona at a consi- 
derably ohenper rate per ton than the custor und karanj cake now so 
extensively employed as manure. Dr. Leather's analysis shows that the 
edible oakes contain much higher percentages of nitrogen (the most 
valuable constituent of manures) than the manure cakes, and our tests 
indicate that these edible cakes oan be employed with economy and 
success as manure. It has been suggested that the use of edible 
cake as manure is surely a wasteful praotice. My answer to that 
is that it is surely a much more wasteful praotioe to feed milch 
and work cattle with oake and other oonoentratod food and permit 
the solid exorement to be burnt as fuel and the urine to be lost. 
If edible oake is used directly as manure, something is returned 
to the land whioh will help to maintain fertility. It might be 
urged that work and other cattle can only be kept in efficient condi- 
tion if partially fed on cake or other ooncentrated food, and, therefore, 
it beoomes necessary to show that the increased production of cane 
through the use of edible cakes as manure more than compensates for 
the cost of stimulating food given to cattle. This is difficult to show 
in black and white. At the same time, the foot that an application of 
3 tons per aore of edible cuke is capable of producing as much as 
12,000 lbs. of erode sugar per acre as food for men and 12,000 to 
15,000 lbs. of green tops as fodder for cattle proves that edible oake is 
put to a good use when used as manure. I admit it would be put to a 
better use if fed to cattle, provided the solid and liquid excrements are 
properly oonserved and used as manure. 

There is no definite relationship between the values of the manures 
as determined by ohemioal analyses and their commercial value. It is 
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No definite rol»- certain that tho cane growers of the Toona District, though much above 

tionsbip between ^ average in intelligence, fail to recognise the difference in manurial 

the conuneTCAi ^ _ 

v*1dc of matiurea value of the manures they use. 

rartin^r'JhemN The results of our comparative manure experiments are not only in- 
o»l analysis tended to prove which manures in given quantity are moat effective 

for sugsiroano, but also whioh manures are cheapest It may be 
that whon a particular manure is shown to be uheap its extonded use 
will soon make it dear, but there ■will be an advantuge to somebody. 
Farm yard ma- Farm yard manure and cattlo dung are charged at full local rata*, 
ohwiSrt manure a but it is right to notice that these rates are four times as high as oattle 
cultivator can um. dung sells for in out-districts where irrigated orops are not grown. It 
will probably be found eventually that, at out-distriot rates, cattle dung 
will be proved much the most economical manure that a cultivator 
can uso ; because considering its chemical composition, it is much the 
cheapest. The value for manure will vary with the food given to the 
cattle and tho oaro with whioh it is preserved with litter and urine. 
Properly saved farm yard manure will not, as our experiments indicate, 
be weight for weight as valuable as pure dung, but then the manure 
pit will be filled much more quickly with the former than the latter. 
The dung from poorly nourished animals is considered by ordinary cul- 
tivators just as good as that from those highly fed. Both descrip- 
tions are with equal readiness used as fuel. In almost all districts the 
value of cow- dung as fuel is as great or greater than its value as 
manure, because wood is scant and dear. In the Foona Distriot this is 
notoriously the caso. Therefore, it is not surprising that a cultivator of 
cane sells the dung of his oattle as fuel, and bays poudrette, oil oake 
&c, for his crop. 
Quick acting Although the quantity of each manure applied in the '' Comparative 
best results, espo- Manure Series " contained 500 lbs. of nitrogen, there were very great 
dTaew'cane! C *" 6 differences in outturn between the various plots. This was particularly 
noticeable on the new cane, not to such an extent with ratoon. 
llatoon cane owing to its greater root development is able to get nutri- 
ment from a slow acting manure much more effectively than new oane 
does in the early stages of growth. At any rate the differences between 
the plots of new cane were, in a great measure, due to variation in the 
activity and effectiveness of the various manures. Ratoon oane springs 
into active and vigorous growth at onoe, and at the early stage there 
was no appreciable difference between its various plots ; but in the oase 
of new cane it was clear that some of the manures acted far more 
actively than others. How far the action was due to the presence in 
the manures of elements other than nitrogen can only be conjectured 
at this stage of the experiments. The practical fact remains that car- 
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tain manures, »'.«., fish manure, poudrette and some oil oakea, had 
quicker aotion than other oil oakes and muoh quioker notion than cow 
dung or fann yard manure. 

On plots with alow aoting manures, germination was irregular, Slow acting ma- 
and the young shoots whioh did grow were obviously starved and * y™ ^to*^- 
chocked in growth. This cheok was never afterwards reoovered. 

Oil cakes as made in Europe are generally considered to he slow in oh ^ m!kde 
their aotion as manure. Oil cakes as mode in the ordinary country j£ t £JU2£ 3r **££ 
gh&ni are extremely quiok in their aotion. In India oilseed as ordi- "ting, 
nttrily pressed is ground up into an impalpable powder as the oil is 
expressed. The oil onke is consolidated during the prooess, but be- 
fore it is applied as manure it is again powdered, and I have no 
doubt the minute particles of oake again disintegrate into impalpable 
powder when brought into oontaot with the moisture of the soil. It is 
easy to understand that manure in such a fine state of division will 
very soon show its effects upon a orop. The. method of preparing cake Hydraulic press- 
in Europe and in the hydraulio press mills in Bombay is quite different. ^ti^fo/raMoni 
The seed is orushed, but not into fine particles. The crushed seed is Riw. 
cooked or steamed. Thus the oil freely escapes from the oil cells. 
The oooking of the crushed seed would of necessity convert the albu- 
minoids into a muoh moro insoluble condition than that in whioh they 
exist naturally. The albuminoids contain nearly all the nitrogen of the 
seed, and it is reasonable to suppose that the nitrogen as it exists in 
hydraulic pressed oil cake does not become available as plant food 
nearly so soon as that in oil oake mode in the ordinary country gh&ni. 

The results of the comparative manure experiments which I tabulate 
below under Series A and Series B will be better understood from the 
above explanations. 

The new oane was out in 11$ to 12 months after plantation. Those Period of growth, 
plots whioh germinated well and were dressed with quick aoting 
manures ripened soonest. The ratoon oano was cut 10 to 10£ months 
after the previous orop was reaped. 

In 1895-96, the manure was applied three-fifths before plantation in Manures applied 
Maroh and two-fifths in July. In 1896-97, the ratoon plots were H^SSm*" 
manured with three-fifths of the application in May and two -fifths in top-towing. 
July. It is not oustomary to give manure to a ratoon orop until it has 
made considerable growth. 

Experiments conducted since 1897 have proved that safflower and 
niger seed oil oakes are cheap and extremely effective manures for 
sugarcane, and that applications containing 350 or 400 lbs. of nitrogen 
are necessary to give the best results in new oane. A dressing of about 
250 lbs. nitrogen per acre is sufficient for ratoon cane. 
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Manure. 



SafHower 
cate. 



Baai I a 
cake 
(rnhmaraX 
£ a is fa 
HtttfoUa. 



romparatiot Umurtt, Stria A, JS9M8 and I886-8T, 



Year 
oJ Crop. 



18»ft-*o. 

New 



1»M-»T. 
Battwi 



1818-16. 
New 



OOttW-aeal 



18*«-»7. 
iUtooo 
cam. 



IM8-M. 
New 

cane, 



Munure 
per 
AOri-. 



Tons. 



3-3 



LU. 



600 



M 



8'6 



8-8 



n 



MO 



B«0 



000 



Onat ol 

Manure 
par Acre. 



Ri. a. 



Ill • 



l«t IS 



383 I 



flu 



H 

J* 



LtW 



88,188 



T1.T60 



TJ^IO 



Is' 



1 



RBMAMtB, 



I 
Lot. Lba. 



18,8*0 18,8*0 



18,880 



889 7 



816 



S8.8J0 



88,800 



U-g Planted lit April 1891, 
< liarvtatal Slnl to 27t 
I Maroli IBM. Gvnulua- 
tlon v«ry rogiilur. Crop 
bad thluugliout an n- 
tremaly healthy apprar- 
uiieo, Uiu lotvta unlll 
tlut crop rlpttiinl being of 
a rich dark-tcivtm tukmi. 
Irrigated 47 Hum. 



8,480 U'7 



T.TSS 



14,918 



MM 



10,180 



10"« 



!!•» 



U-l 



Harvmbal isih-ietti 

January 1807. Crop 
liukud vlgouruui and 
liikdlliy throughout. 
Irrigated 16 limes. 

Tho Unit application of 
Uaealacake had ul>|>ar- 
entJy a jwIsoikhib tlftnx, 
Onl)- a nut hew aiitl thurt' 
gennlntuud, re-plan tm 
and ttieu germination 
M iiUiW sallRlaOlary. 
'I'ho lop-drtsuliig ot 
manure given in July 
ahowed no harmful m- 
milta. The crop from 
tho iccnnd planting 
made steady, vlgouroug 
(ingresi. It wan not 
fully ripe when harrtmu 
ul. n left longer, the 
roiulta of the next (Tap 
would be InUirfured 
with. Planted on lat 
April 1*»>, raplantid on 
Mb May IMS, harvtated 
8SKI, SSth March 18M. 
Irrigated ST times. The 
low percentage of oul 
to cane Indlcuww that 
the crop was noV fully 
ripe. 

Harvested 18th January 
1897. Rugular germina- 
tion. Healthy growth 
throughout. Irrigated 
IS times. 

The cake waa got from a 
Bombay mill which, 
however, Dae flopped 
the manufacture, bo- 
Cauau the percentage of 
oil got from Indian a«-d 
ia nntlJ and dota not 
pay. The crop bad a 
very thriving appear, 
anoo throughout. 

Planted Slat March 
WB8, harvraUd S8th to 
Slat March 1898. Irri- 
gated » timts. 
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Manure. 



Year 

nf Crop, 



Manure 
per 
Aore, 



t 



Colt at 
Manure 
per Acre, 



HI 



I 



Crushed 18M-87. 
cotton teed. R»v*n 

I CUM. 



Mb ma- 
nure. * 



CftltOIhv 

ate. 



18*548. 

N* w 
o*ne. 



luuion 

cadci. 



18M-M, 
Ne 
awe, 



Tool. Lbs 



• » 



M 



HO 



«T 



«•« 



MO 



MO 



B*. a. 



Its 1 



Lbs. 



78,645 



m. 




RMUMCfi, 



Iita. 



9,0M 



»•» 



188 l! 



1M 7 



SOS 10 



18*8-87, 
Bate**] 

cane. 



M 



600 



W(48« 



J 8,845 



80.770 



ntu 



78,400 



14,445 11^80 



Crushed cotton lead « Kannrini! 
substituted (or cotton rJSZL?" b 
load oata, tbo latter pq *™'»' 
not being obtainable. 
It U belt rod that la 
district! wbei • cotton 
I* grown, and warn 
tbe seed ■ very cheap. 
It will probably be (rand 
an eoDnomlou menura 
lor tnicaroaoe grown In 
Uiu suna dlltrtou. The 
dark green colour of the 
leaves ot tbe cane waa 
oonapicooua In oom. 
parlaon with some of 
tbe other plow ct tbe 
Herles. Beaped ltth- 
18th January I8»7. Irrt- 
gated le tines. Tbe 
prlos paid fur the cotton 
Hood to much dearer In 
Poona than In cotton 
growing district*, 



ex- 



18-9 



8/160 1 VI 



18,910 9,820 



»,780 



1S-1 



11-8 



Tho ovennesa of germina- 
tion and vigour of 
growth were marly an 
conspicuous as In Plot 
8. Tbo manure mart 
be ploughed in or dug 
In deeply; otherwise 
crow*, JncKals, dogs and 
pigs are attracted. 
OOP planted 8 lit Match 
1801, reaped JOth to 
17th Marco 1888. Irri- 
gated 26 time*. The 
Ughpercsniagsoi ffttl 
to cane la noticeable. 



Reaped Ulk and lStli 
January 1887. Irri- 
gated 17 tJmes. 



Gemination and tiller- 
ing quite satisfactory, 
but tbe crop oad not tbe 
thriving, vigourooa ap- 
pearance and healthy 
colour of tbe beat plot! 
In the series. Planted 
list March 1881, bar- 
vented llth to 17th 
March 18»5. Irrigated 
M times. 



This plot gave the besL 
crop of the whole eerie*. 
Harvested nth and 
18th January 1817. 
Irrigated 17 time*. 



18 
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Mannrioe «■ 
perimMta. 



Manure. 



Karanj 

sake. 
( Ponga-- 

»i» 
glabra. > 



Year 

of Crop 



Me w 



tMt-ST 



11 



IS 



Foaurette.< 



UW-M. 
New 
■am. 



Cattle dung 
ftooi ordi- 
nary teU 
cuttle. 



im-17. 

Batoon 
etna. 



1H*M«. 



aUnON 

Acre, 



tWU. 



*■« 



Lta. 



w 



n-i 



M-l 



»W 



a 



Qoat of 

Manure 
par Acre. 



in 

Y 






3 
uj 

IS 



iusmahkb. 



Ha. a. 



MO 3(0 o 



no 



tot r 



uo 8 



lTt U 



1*0 



lit*. 



BS£TQ 



roj*oo 



w,no 



bbf. 



l»r»l» 



t"«*» 



U,406 



u,«o 



lib* 



«,tto 



e,«a 



10,41 



7410 



1M« T,flO 



1W 



1»0 



«•» 



111 



1S-4 



V«cy little (lla«r<nn> In 
Die appearance of thta 
and i.ho adjoining caitor 
oaku plot, l'lantea llat 
Much lets, banreated 
Kill aud 17th March 
MM. Irrigated M 



Heaped 10th and 111ft 
January 18»r. Irrigat- 
ed i« time.. 



Reaulu <K>n»iilciuoii«ly 
good as oninparml with 
name otlur nianuree. 
Our reaulta and cha- 
■Ulral aiwljau linlifatu 
that the nunuro In a 
OiruP, II not the nheap. 
mt, houtui « nitrogen 
In luilia ovt'D at tbe 
Poena prlev which la 
v»ry high " manure 
in wily t vible at 

PopuloUH . s ; oo»t- 

ly to tail Crop 

planted March 

IMS, bar. 13ihto 
lHtu ManU iHMB, Irri- 
gated 88 Ilium. 



The nrap »u aoniuwhat 
dteaPiiotuttng. c« r . 
munition win satisfac- 
tory, but the crop at no 
atago of growth hatl 
the thriving apptiarance 
of the prtivlnua vear'a 
crop. Httrvnttij 8th 
and 8th Jauuurv 1897. 
Irrigated It lltiiw. 



The resnlta comparri! 
with some other ploi* 



-ifl 

IBB 

Win 
Vl.. 

aim 

Tin 

Oil 

ll« 
mh 
gill 
thr 
urn 
I»la 
1804, 



Hea»y dren- 
' "»me manure 
> In ihf pre. 
r to tin plot 
Poor roaulti. 
'vnoa la thu 
i« la alow in 
i. Tti«> ger- 
»■•• qultr ra- 
t the crop bad 
nt a yvilow, 
■ appviraaoe. 
<0th March 
liarvMteil soth 



and Slat Maroh Ig86 
Irrigated 87 tlnwa. 
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I, 

S 

6. 



Cattle dung 
from on li- 
ttery lu\ 
av nle. 



Year ol 
Crop. 



I8HM7, 

Uiitoon 

cans. 



Manure 

per 

Acre. 



Oast ol 
Manure 
per Acre 



Tool. Lbs. Bs. 



18-8 



Cake- fed 
cattle ma- 1 
nurumlx-l 
nd with* 
nrlno and 
llttur. 



Snfflower 

and 
groundnut' 

cake. 



1808.08. 

New 

cane. 



18M47. 

Batoon 

cane. 



189S-M. 
New 

CiUW. 



iB»«-»r. 

Batoon 
cane. 



88-0 



!»0» 



1-4 



IS 



too 



(00 



MO 



too 



too 



IK 11 



184 1« 



US IS 



162 



188 It 



\ 



Lbs. 
70,448 



88,7(0 



M^Ot 



68,600 



Lbs. 



11,178 



10,860 



68,080 






Lbs, 
8,180 



6,880 



7JJ70 



7,800 



BlOUHU, 



1 1-6 This plot gars much 
more aaufcractory re- 
sults under ratoon oana 
than in thu previous 
year. Owing to the 
well-known lasting 
edettoj tattle drag, tta 
orop jirobably beneUtcd 
by (he unexhausted re- 
sidues of the same ma- 
nure applied during 
the two previous yean. 
Harvested Ttb and Btb 
January 1887. lrrtgat- 
ud 15 times, 

U-8|Tba remark! made 
against Plot 1( apply 
equally to this plotXrop 
planted 80th MeKhlStt; 
harvested 80th to 14th 
March 18H. Irrigated 
2/ times. 

1*8 Katoan crop more satlsf sre- 
Uiry than the previous 
year's crop of new cane. 
It It, however, dear 
that there are more sa- 
tisfactory manures for 
sugarcane than either 
farmyard manure or 
eattle dung. Crop har- 
vested 7th January 18(7. 
Irrigated 16 times. 

12-4 The cake used la a by. 
dranltc prcsaol cake 
made In Bombay from 
coarsely ground steam, 
ed seed. For tbii 
reason the cake possi- 
bly acts slowly. The 
results are poor for a 
cake so rlob In nitrogen 
and compare unfavour- 
ably with the other oil 
cakc«, which, however, 
were all made in the 
country ghdni, and, 
therefore, probably acted 
moru ((ulckly. l'lanted 
SoUi Maroh 18*8 ; har- 
verncd Isttoatru March 
ISM. Irrigated 87 
tlirus. 

11-8 The crop looked fairly 
promising during the 
whole period of growth, 
but the outturn of gut 
Is rather disappointing. 
It may clearly b» in- 
terred that hydraullc- 
prwsed cake made from 
coarsely ground steam- 
ed seed u slow In 
action, even though rich 
In nitrogen. Harvest- 
ed Iftlh and ltth Ja- 
nuary iBtr. Irrlgateil 
IStimiw. 



WunziBg 
experiment*. 
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f.omparatm Manuru, *«t, It, -8W-» «»<» 18IHI-9T. 



Manure. 



Year of 
Crop. 



Manuring 
EzperimfOU. 



Done meal.« 



1888-98, 
New 



lUnure 
per 

Acre. 



LIB. 



3.B0 



Lbs. 



180 



D0M8- 



1898-8T 
lUXoon 

ant' 



I8SS-3B. 
Ne w 

otne. 



1898-97 

Ratooii 
cane. 



*,Mt 



3,890 

Tfemoa 

dissolved 

In add. 



I 



Hanaro 
per Aem- 



Bb. a. 



lie o 



4,404 
dlmoWea 
boom or 

3JMI 

crushed 

bona 

dissolved 

In acU. 



ISO 



130 



143 14 



i»e o 



Lbs. 



38,148 



\l 



u». 



B,87« 



I. 1" 
» fa 

1 



Lbs. 



8,(06 13-1 



u 



BBMAI1K8. 



130 



40,800 



38,878 



SOT 8 



84.848 



8,888 



3,708 



4,980 



ire 



A heavy application uf 
bones (8 torn per 
■are) was given to this 
plot >n the preview n 
yuar with poor result-. 
It might ruasouably 
liuve Men expoutnl 
that (ho reeldnu loft 
wouM bm.ru beustltnl 
tho orop ot thta yeuv. 
Tliure la nothing id 
Indicate that atiob ia thu 
oaso. The action of 
bonce la so alow thai 
iboy Qmno8 be eroiiu- 
mkally used as ninrare 
for imgarcaue. Tim 
crop hurt the appear, 
anco ol being starve) 1 
IhroiuNinut Its growth. 
Planted 1st April 1H08 : 
realMil 38th to J7tli 
March 1898. Irrigated 
17 times. 



11-9 Tho reaulla tlila rear with 
ratooii confirm the 
above remarks, lteapnil 
14th January 1S>>7. ir- 
rigated 16 times. 



8,388 



Uanured with 8 tons per 
aore dhMolved bones In 
pravt<roi year. Crop 
tarn but onat of «tch a 
heavy dressing of ma- 
nure entirely prohibi- 
tive. This ynr manure 
nwde on farm Acid 
of ordln ary commei eiil 
Ktirngth n-«l ; 840 lbs. 
MM to 8,890 lb-, bone 
■Ural. Tbe prior of the 
manure is entirely pre- 
hlblUvsftM; ordinary e»,l- 
livatkain Uie Poena 
Dlsirlov rianted i«t 
AprU 1H98, harvested 
17th and 18th March 
1888. irrigated 17 
times. 



11-8 



Better results, but not 
good enough to pay, 
cnnslderlnK tbe expan- 
sive dressing of ma* 
hiire. Reaped Ilth and 
14tb January 1897. Ir- 
rigated IS times. 



HI 




1UUUHKS. 



II -z Ooe-flfth ol the nitre *ra» 
applied before plant*, 
aim ; the mat In four 
equal top drawing! 
given U June, August, 
October and December. 
It was bvlleved 10 be 
economical to apply Uw 
nitre In top druvlngs, 
because, being wry «o- 
luhln, ft ia easily wished 
away In dmtnagu If not 
mien up by tho Wop 
almost at once. Tile 
crop did tot beusfit to 
the extent that waa 
expected, and tuo coat 
of the raanuro exceeded 
the value of the crap. 
Planted 10th March 
1895 ; harvested 10th 
and SISt March IBM. 
Irrigated S7 tunes. 



Nitre applied In i top 
dressings at Intervals 
aa above. Tbo cane only 
yielded J87 por cant. 
Jnlce,wbereaathe IW- 
ago of all other ma- 
nnro plots was appro- 
ximately SB per cent. 
The peraebtage of gvi 
to cane la very low, I 
can offer no saturfaetory 
explanation. Again, 
the cost of the manure 
ahoat equals tho value 
of the crnp. Re ped 
nth and 10th January 
1807. Irrigated 15 
times. 



Nitre applied as in Plot 10 
for similar reasons. It 
toelear ibat dissolving 
the bones makes the 
manure more effcethe, 
but ton cost Is entirely 
prohibitive. Cr"P plant- 
ed tut March 1896; 
reaped Mth to Slat 
March ISM. Irrigated 
ST times. 



[j.j|Nltre applied as above. 
Crop reaped 8th and 
Ith January 1887. r- 
rtgated. 18 times. 



KuuaiiiE «■ 
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djuorto* altin ' The estimated coat por acre of cultivating sugarcane by hired labour 



in too Poona District is as follows : - 



Ha. 



Kirst ploughing in November ; 4 (cum plough docs an acre in 4 days ; 
1 ploughman and 9 boys or lads driving ... ... ... ... io 

.Second ami third ploughing in December ... 13 

Levelling with log harrow twice awl breaking clods by band imple. 

ment ••• ••• ••• *•• ••■ ••• *•» *•• •»• 3 

Uunure ; cartage and spreading 35 toni poudrettc per acre 180 (I 

Hidging ; ridges 34* apart ; 9 team plough, 1 ploughman, 1 driver ; 1 

acre per day ••■ ••• — ••• ••• ... ... ... 2 8 

Mnking water compartments ; contract rate a 4 

Value of Bote, 18,000 per acre ~. M 50 11 

Carrying seta to field ; fort watering and planting 50 

Watering SJ times in a year ; 1 man for 5 acres at Rs. 7j i«t month is n 
Hund weeding j first weeding a month after planting And otlicr 

throe at intervals os required until Juno 13 11 

Digging and making now beds In July 10 

Water rate (canal water) • ID 

Coat of constructing tjvrAtil ; Bs. 10 or Ks. 9 per acre 1 n 

Hire of sugarcane mill and other apparatus ; Bo. 1 per day or Rh. IiJ 

]>er acre ... ... ... ••• ... ... •«• ... ... Hi \* 

Harvesting and gut making at<;ontraet rate of Rs. 5 per (ilM) lbs., my ,s", 11 
Marketing g*l and commission U> Dalai «b at Foona. Crop, 4 u 

fa/la* of 2(6 lbs. por acre .19 (1 

48G 13 
Value of crop ; 40 pallat at Bs. H per palla (price vuries in any 

season from Bs. 1% to 18) 560 I) 

In growing a ratoon orop the cost of preparatory tillage is trifling. 
No sets are required ; less manure js required than for now cane. The 
crop requires less irrigation than new cane, and altogether the saving 
in the cost of cultivation as compared with new oane is lis. 120 to 
Rs. 150 per acre. A ratoon orop which has thriven well yields as much 
gvl per nore as a fairly good crop of new oane. On page 114 I 
have shown the actual oost of cultivation in an experimental plot ut 
Manjri at Rs. 325 per acre and value of produoe at Rs. 447. 
SSY'n JLg *iT' Sr ® T ' Leather's investigations into the chemistry of the sugarcane 
is of isfcs, 19 of crop have been published iu full detail in the Agricultural Ledger (Afe- 
jm,uA set 1897. rfjVo/ avd Chemiea i Series Not. 1, 4, and 9). The following is a succinct 
resume of the work as published in paragraphs 114 to 128 of Dr. 
Leather's Final Report : — 

" 1 14. The investigations may now be conveniently referred to under the following 
heads :— • 

(1) The composition of the juice— (a) in cane which had boon transferred to long 
distances ; (S) la cane which had been grown with varying amounts of 
manure ; (p~) in cane which had become lodged ; (rf) in tbe top ondu of the 
cane ; (#) in different varieties of cane. 
C-) The relation between the amount of sugar in juice and its specific gravity. 
(3) The determination of the amount of inversion which take* place during the 
concentration of the juice. 



143 

(4) The amount at aagnr which lx-oom™ lost in tha scnni. 

(6) The composition of tho raw sugar, </ur t i/ul, and r&h. 

(it) Tho refining of sugar l>y means of llie hand eentrifugal separator. 

(7) Tho total amount, of sugar in cane anil i lie amount remaining in the crushed 

cane. 

(8) Tho amount of phosphoric acid anil nitrogen in tho sugarcane crop. 

"118. (1— »)— The oovtpotitio* of the juioe nf oane tchich had been transferred to Chemistry of 
long dtttanoet. — In the course of the experiments under reference, several varieties of * n 8»*« ane » 
cane have been transported to considerable distances. In 1894 two varieties were sent 
from the Mauritius to Poona — ono a whito and the other a red variety. They were 
grown at Poona with very liberal amounts of manure, and, so far as appearances went, 
both crops were splendid. They wcro reputed to give a juloo containing some 18 
per cant, of sugar. Hut at Poona the juice of both has contained much less than this 
amount. In 1896 tho juice of the white variety contained about 13 per cent, of oane 
sugar and l'l of glu ooao ; that of the red variety about 10 per cent, cane sugar and 2 of 
gluoose. In 1807 (the third crop) the corresponding figures were 14*71 per cent, oane 
sugar and 0*99 of glucoao in tho juice of the whito, and 12'7 of cane sugar and 1*5 of 
glucose in that of the rod variety. Tims, although the juice is still poorer than it 
ought to be, a material improvement has manifested itself during the three yean. 

" A second example of this nature occurred in the case of the Poona pundia t the 
variety commonly grown around Poona. This cane at Poona has been found to con- 
tain from 18 to 18 per cent, of total wib-bt. It was wnt to Cawnporo and Dumraon 
in 1895, but the crops at both farms produced a juice containing only 14 per cent, of 
total sugar in the 1890-96 crop, and there was just about tho same amount in the crop 
of 1896-97. 

" Some farther ovidenao was gained during the past season. A number of varieties, 
commonly grown in the Bombay Presidency, were collected in 1895 and grown at Poona 
In 1896. These crops wcro then analysed in the succeeding cold weather. Immediately 
afterwards I visited villages in tho neighbourhood of Belgaum and Db&rwar, and 
analysed some of these same varieties in their native place, and >t was then found that 
in three cases the quantity of the juice was much lower, in two instances it was higher, 
and in one it was the same at Poona as in tho crops At Belgaum and Dharw&r. Thus 
the evidence at hand [joints to tho conclusion that transference of cane from one 
country to another may cause n material alteration in the development of the plant 
generally resulting in depreciation of the juice. The evidence given by the Mauritius 
varieties, however, indicates that the cane will gradually assume a normal composition 
in the course of a few years.* 

" 116. (1-fc).— Tha competition of the juioe of oano vohioh hat been grown with 
varying amounts of manure.— One of the questions which naturally presented Itself at 
the commencement of the experiments was, * What effect baB manuring on the quality 
of the juice of sugarcane 1 ' The plots at Poona and at. Cawnpore received in each case 
very varying amounts of manure, and the t-uurition appeared to bo one which would be 
readily solved. Accordingly, one or more samples of the juice of the cane from each 
of the plots In question at these two farms were analysed during the harvest. The 
result* at first obtained are quite uniform. 

" The cane at Poona (jnmdia) was grown with a series of different manures, vary- 
ing very much in amount, tho nitrogen from ISO to 1,000 lbs. per acre, and the 
phosphoric aotd from 140 to 2,700 lbs. per aore ; In sll cas>s the amount of manure 
was large. The percentage of both cane sugar and glucose was fonnd to be very con* 
staat in each year, namely, from 15 to 17 per cent, of cane sugar and 1*0 to 1-8 per 
cent, of glucose. 

• Tula 1> connnned by the remarkable manner In wbleh tho Southern Xaratba varieties reoovered to 
Itoetr normal aUndard In the seoond yrar ol cnlttvatleii' at the Poona Tarm, alttungb they bad 
deteriorated considerably In the flnf year's ouulvaUon. (See dowripttan ol Bombay varieties, pages 169 
»1T0.>--J.X. 
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"At I'awnpnru a small nniii>, Hie matna, was ?rnwii in 1894-96 anil 1895-96, with 
different iloncrlptiotiH of mannrn, in varying amount, Ctlio nitrogen varied from uothln,, 
on the unmani-red plot to nearly 200 lbs. on thu most heavily manured plot), tlio 
weight of manure being in »H •«»« very muoh im-tfler than was the case at l'oonn. 
Again, the analysis of the juioe of this oano ahownd no relation between the amount 
of manure applied anil the quality of the juioe ; the canu-augar varied from 14 to 17 
per cent, tho first year and from 15 to 17 per cent, thu tocond year, and the glucose 
from 'S to '6 per cent. Thirdly, at Cawnporu in 1896-97 another variety was grown, 
• thick pnndi* called madrati, and thii was manured with different materials 
containing from 200 to 600 lbs. nitrogen per aero, tho amounts being in every ease 
large. The percentage of cane sugar varied from 14 to 16*5 per cent, and the 
glucose from 0-6 to 0-9 per cent. 

" Tbus the evidenoe adduced from three somewhat extensive series of tests pointed 
uniformly to the conclusion that neither tho kind of manure, nor its amount, oxer- 
oiaed any influence on the quality of the jnioe of sugarcane. 

" It so happened, however, that conflicting evidenco was met with during the cold 
weather of 1896-97 at Oawnporo. Six varieties— three thin ones and three thick ones- 
have been grown nt this farm for three years. One of these was the matna variety 
already alluded to. In 1896, it was decided to grow this variety (along with tho 
others) with large amounts of manure It now grew muoh taller than usual, and 
the weight of crop was much increased. When, however, the juice came to be ana- 
lysed, it was found that, instead of containing the 16 to 17 por cent, of caua sugar 
which had teen maintained for two years, thu proportion had fallen to 11 per oont. j 
on the other band, the proportion of juice expressible by tho mill, which had 
previously been 45 to 60 per cent., was now found to be 60 per cent. 

" Anothor piece of similar evidence was obtained in connection with the Summon 
experiments, where it is probable that high manuring had, in the case of certain 
canes, reduced the proportion of sugar. But a consideration of the evidence ou this 
subject clearly offers an explanation of the effects noticed. 

"It is certain that under the conditions of growth of tho Poona pundia, the 
matna, in 1894-96 and 1896-96, and the mailrdti in 1896-97. manuring had no mate- 
rial effect ; and those conditions arc readily net out. The Poona cane is commonly 
grown with large amounts of manure, and it was similarly supplied in tho experi- 
ments. The matna is commonly grown with only small amounts of manure, and 
only small amounts wore supplied to it at Oawnpore in the first two years. Thirdly, 
the madrari variety is (wmmonly heavily manured, and the treatment for it was 
similar in this respect at Oawnpore in 1896-97. Thus, while the condition* of manur- 
ing auimilatei to thete to vhich thf tevtral rarietiet are aoeuttomt-d, the proportion 
of sugar remained normal, whereas, if the one or two cases of sudden change in the 
composition of the juice duo to heavy manuring ore to be relied on, it would appear 
that a variety may produce a poor juice, if it be suddenly grown with much larger 
amounts of manure than those to which it has been accustomed for long periods. 

u It must not be supposed, however, that a less outturn of sugar was realised in the 
case of matna. Although the percentage of sugar in the juice was less, much more 
juice was obtained, and the crop was about twice as heavy. Po that, from the econo- 
mic point of view, there was a considerable gain. Moreover, the evidence, such as it 
is of the varieties at Dumraon, point to the fact that nnder the new conditio- b tho 
varieties will regain their normal growth in the coarse of a few yean. The case is 
indeed very similar to that referred to in paragraph 116, where the effect of change 
of climate Is discussed, and it seems likely that a cane may suffer from either cause ; 
the effects are, however, probably only temporary. 

•• 117. (l^y—The eompoiitlon of the juiee of cane which had become lodged.— The 
crop of cane at Cawnpore was muoh lodged in 1894 by rain, and it was decided to 
crash the fallen cane separately from that which remained erect. It was then found 
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that the juicu of the lodged* cano contained muoh less sugar than that in the standing 
eane, and the gur prepared from it was ho full of molasses that it would not solidify. 
In the other two years the weather wan not abnormally wot, and no farther evidence 
of tho e dents of heavy rain haH been obtained ; but tho crops at Cawnporc and 
Dumrnon were so hoary in 18Vti that some parts fell down. The juice of the fallen 
curio was again separately examined, with th« result that it waB found to contain 
generally a less proportion of cant- sugar, and a larger one of glucoBe, than was found 
in the standing cane. The differences were on the whole not great, and nothing 
like so serious as whs the ease with the crop which had been lodged by rain 
in 1894, 

"118. (I-rf). — The lompotitiim of the juiee «/' the tap end* »f the ««»«.— My atten- 
tion w:ib directed to the quality of the juice in the top ends of the cane, because in 
the Burdwan District of Bengal it is customary to propagate the crop from the top 
onds only, whilst in most pari a of India the usual practice consists in cutting up 
whole cane into pieces and propagating from them, 

" Moreover, it ho happens that in no part of India is the cultivation of cane, in 
most respects, uioro perfectly carriud out than at Burdwan, and one at least of the 
varieties thore grown is an exceptionally gcod one, containing from 16 to 18 per cent, 
of sugar. 1 n no respect, therefore, could it be said that the quality of the cane or 
the cultivation was inferior. Now tho weight of cane which is used for sowing is 
very considerable, amounting to several thousand pounds per acre, and the question 
naturally presented itself, what sort of juice is coatuined in the top end of the eane, 
and is it an economy in the matter of eugar to propagate from the top ends only 1 
Accordingly, several sample bundles ot cane were taken at Burdwan this year, the 
top ends oat off, and tho juice expressed and analysed from the top ends and the 
remaining eane, respectively. The experiment showed quite conclusively that there 
was much less juiee in the top ends than in the main part of the stem, and much 
less sugar in that juice. Consequently, it {■ ap]>areiit that, U an acre be sown with 
the top ends of the eane, and the main part of the cane bo reserved for sugar- 
making, an economy in sugar will result. Taking the tigares which were obtained 
in the experiment as a basis of calculation, this economy amounted to about S20 lbs. 
of raw sugar in the case of one variety, and to about half that amount in the case of 
another ; or we may say that by propagating from the tops only, a saving of several 
hundred pounds of raw sugar per acre will be realised. 

" It appeared desirable that other varieties should be propagated from the top ends 
only, in order to determine whether any deterioration of quality resulted, and thin 
is being done at Cawnporc with cane which bus always been grown from the cut-up 
whole cano ; but unless suoh deterioration should manifest itself, It must mean a great 
saving to cultivators to plant from the top ends only. 

'• 119. (l-«y— '-the mmpotition of the juioe of different varieties ef aim.— Tho 
amount of jalce expressible by tho mill, and the proportion of the cane sugar and 
glucose in the juiee, has been determined for a number of varieties, some of which 
have been grown at the farms, some in villages at a distance from them. The 
amount and quality of the juice has varied a good deal between the worst and tho 
best. 

'' The proportion of juice expressible will be dealt with under (7). 

" Tho juice of the better varieties, such as the Poona pumdia, the aamsar a ot Bengal, 
and the ntadriti pounda, all contain high proportions of sugar varying from 14 to 18 
per eent. of total sugar, and I am certain that no better cane can be obtained any- 
where than those. Some of the thin varieties, too, such as the matna of the North- 
Western Provinces, mumjo of Behar and khiln of Bengal, give a juice containing 
similarly high proportions of sugar. On the other hand, some such as the diJtohan and 
tihaul of the North- Western Provinces have muoh less Bugar in their juice. Of the 
total sugar, the greater part is of course eane sugar. 

19 
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"The glucose baa in n«t cam been deteiminod in the juice aleo, and ita proportion 
varies from ft half up to two per cent, 

" The acidity in toe juice was determined in a number of sample* in 1806, but thr 
results obtained I consider uncertain. The colour of the Juice it so dark that a diffi- 
culty was experienced in using ' indicators.'' The question of the amount and the kin.l 
of acidity is nevertheless an important one. for, ax will become evident when explain- 
in? the experiments which I made to prevent inversion when boiling the juice, this 
constituent causes a serious loss of crystalluable sugar. What is required 1h a method, 
both simple and rapid, for determining the amount of organic adds, other than 
carbonlo acid, which may be nBcd in the field, and I hud not time to work one out. 

" 120 O) — **• rttation btttootn th» amount of Htgar in tugarcano juiet and it 
tpeoijtc gravity.— Owing to the increasingly large number of aDalyseB of juice whir 
it was desirable to make in connection with these Hugarcune experiments, and also I 
the mot that a chemist is only occasionally at the farms at the time of harvest, th 
need became apparent of some simple method of determining approximately Ui 
amount of sugar in Juice. 

• In the case of sugar being dissolved in pure water, im amount may be determined 
with very fair accuraoy by observing the Specific gravity of the solution, there being a 
very simple relation between the two. 

" Sugarcane juice is not, however, a solution of only sugar In water j other sub- 
stances are present besides, which affeot the density. It occurred to me, however, 
that the amount of these other substances might bo fairly constant^ and, if so, fchr 
insertion of a uniform correction would enable one to calculate the percentage oi 
total sugar from the specific gravity, 

- Accordingly, I oompared the spoci&o gravity of a largo number of samples oi 
juice with tho amount of sugar actually found by analyses. The result of this 
waB that the difference between the percentage of sugar as shown by the hydrometer 
and that actually present proved to be fairly constant as I had expected. This 
difference amounted to about 3 per cent, in the majority of oases, and I calculated 
out a set of tables by means of which any one can find out tho per cent, of total 
sugar with the aid of a hydrometer. Of course, suoh a method is only approximate, 
but the result will not be more than half a per cent, from the truth. Also it Is to be 
observed, one only learns the amount of total sugar by this means, but since the 
amount of glucose is only small, the method will be found very useful for field work, 
when the more exact methods of tho chemist are not available. 

•* 121. (8) — Tho amount of inversion tchteh take* place when boiling down the 

j u i ct , All cane juice contains organic acids, and these at a boiling heat possess the 

unfortunate property of converting a part of the urystallisablc cane sugar into 
uncrystalliiable glucose. So far as the food value of the resulting sugar la concerned, 
the change is probably of no great consequence. 

■ But in other respects the change is very serious. Not only are molasses useless 
and inconvenient to the refiner, to the small native refiner, just as much as to the 
large operator with European appliances, but to the Bunya who has to store the 
gur or gul through the rains, the mutter is of equal importance, because the larger 
the proportion of molasses, the more liable is the gur to liquefy in his <»odou>«u 1 
found that whereas in the juiee each 100 parts of total sugar includes usually from 
S to 10 parts of glucose, in the gur, as ordinarily made, the proportion of glucose 
ranged from 10 to JO parts. In addition, it is to be borne in mind that each part 
of glucose will prevent an equal weight of cane sugar from crystallizing, so that 
Lbese figures have to be doubled in order to express the true effect of this glucose 
formation. In endeavouring to find a means of preventing the change, it was neces- 
sary to employ only such a method ae the ordinary cultivator could ubo, and I believe 
I have more or less succeeded- The addition of a small quantity of quicklime in water 
will neutralise the acidity of the juice, and thus prevent in a Jgreat measure the 
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prooaas of inversion. Too nnoh lime must not, however, be employed, otherwise the 
resulting sugar become* bluuk, and its market value decreased. Litmus paper won 
:it first employed to detect when Buffiolcnt limo liad been added ; Inter I found that 
there ia a natural colouring matter in the juice which could be equally well employed. 
"The result of the eoreful addition of lime is to prevout very materially the form- 
utlon of molosxes, and the tjur obtained has a much better crystal. That which has 
been made at Oawnpore ban reoliied distinctly a higher price in the bazar than that 
produced by simply boiling down the juice. Likewise in wane cx)ierimente which I 
made in villages on Messrs. Thonmon and Mylne's estate this year the results were 
■qually satisfactory. 

" 123. (4)— The amount of twjar whieh beoimui leit in the town. — When boiling 
ilown the juice, scum rises to the surface, and is skimmed off more or lew perfectly 
with ladles. The amount of this seam is considerable, and it seemed desirable 
tit make one or two determinations of the amount of sugar which mast of course be 
carried along with it. 

" Accordingly, in the cold weather of 1895-96, [ estimated very accurately the amount 
oi" sugar actually present in the juice, and later, after the g%r had been made, the 
amount of sugar in it. The difference between these two amounts isduc to the sugar 
whieh had been carried away in the scam. Four experiments were made at Cawn- 
pore and four at Poonn. The loss of sugar proved to bo from 10 to 11 parte ner 
hundred in the juice. 

" This sngar whieh is unavoidably taken in the scam is, hnwevor, not wasted. At 
Poona the people recover part of it by putting the Bcum into water, boiling the 
liquid and again skimming off the scum. At Cawnpore the scum is given to uattlo 
as a food. 

*' 123. (B)— The otunpatUion a/ the raw tugar.— By far the greater part of the 
conn juioe produced in India is simply ovaporated down (after removing the scum) 
to such an extent that on cooling the mass becomes solid. This description of raw 
sugar is; called g*r in the North-Western I'rovincos and Bengal ; in the Decean it is 
called <ytiZ. Whilst still hot, the raw sugar is usually run into moulds where it solidi- 
fies in blocks weighing from 25 to 100 lbs. Sometimes, as in parts of Oudh, the gur 
Is mailu up whilst warm and soft into rounded pieces about a couple of inches in 
diameter, and again in other districts, t.g., Dehra Dun, it is run out on bamboo mat- 
ting whilst hot and allowed to solidify in thin cakes. TheBe arc, however, minor 
practices, and ore not deserving of recommendation. Some of the Oudh gur proved 
to be exceedingly dirty. 

« The composition and colour of this description of raw sugar will vary very con- 
siderably, muoh depending on both the quality of the juice and the mode of working. 
«* If the cane beeomes laid by Tain, the juice will contain a high proportion of 
glucose («M« (Mtragraph 117), and the resulting ijur will be soft. Again, if the 
juice be poured through a cloth or brass wire strainer, much dirt and bits of cane are 
separated ; it is indeed surprising how much dirt can be removed from the juice 
by this means. During the boiling process the more perfectly the skimming is 
effected, the purer will bo the product and the butter its colour. 

»' Finally, if the acidity of the juice be neutralised, the gur will contain a lower 
proportion of molasses (vide paragraph 121). 

"Some samples of cultivators' gur from Oudh, whieh I analysed, contained of 
caue sugar from 83 to 72 per cent., glucose from 9 to 10 per cent., mineral matter 
from S to 4 per cent., water and other impurities from 15 to 24 per cent. 

«' The samples of gur made from laid cane ot Cawnpore in 1895 contained from 
61 to B8 per cent, cane sugar ami 13 to 14 per cent, glucose, whereas the gur from the 
erect eane of the same erop contained from 70 to 75 per cent, cane sugar and 8 to 10 
per cent, glucose. But with good cane and careful manufacture, theew will contain 
from 70 to 78 per cent, cone sugar ond from 5 to IB per cent of glucose. 
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" 194. In addition to the solid gur or gul, another description of n« sugar is 
prepared by removing the mam front the Ato at a somewhat earlier stage and before 
all the water has boon boiled out. The resulting sugar never solidifies entirely, but, 
a great deal of the eano Rugar crystallises oat during the first fow days, and the mass 
becomes semi-solid. It goes by the name of r&b in many parts, but in parts of Bengal 
it is also called </«r. 

" The composition of rit b will vary somewhat according to the amount of water 
which in left in it. That made at Burdwan this year contained from 65 to 78 per 
cent, cane sugar and S to 10 per cent, glucoso, but one of tho samples was undoubted- 
ly below average for some reason or other. Other samples from Bchca, which wcru 
prepareil in my presenoc, contained from 69 to 75 per cent, cane sugar and only 3J 
to 5 per eent. glucoso, ni\d there iit no doubt tbat, given good cane and careful manu- 
facture, tho latter standard can bo maintained. 

" Thin description of sugar is prepared specially for the purpose of roflning. Fre- 
quently it is put into sacks which are then placed ono on anothor in order to increase 
the pressure on the lower ones, and tho molasses gradually run out more or less. Or 
again the refining process is effected by placing the nib in a vessel having a " false 
bottom." A wet weed (wuw) is then placed on the surface, and the molasses gra. 
dually leave tho top layer of sugar. This purified layer is then scraped off, anil the 
ntwar applied to the next layer, and so on until the whole has been refined. In 
neither of these refining processes are the molasses obtained in a At state for human 
consumption, and this means a loss of fully one-third of the sugar operated upon. 

"One sample of sugar refined by this process contained 96-6 per cent, of cane 
sugar and 0-89 per cent, glucose. 

w 125. (6) — The hand ntntrifuffal *uf/ar tnparator. — Another mnoh better means 
of separating the molasses from the sugar crystal of rib has been provided by 
Messrs. Burrows, Thomson and Mylne of Bohar, who have introduced a centrifugal 
machine, worked by one man at a time, by moans of which the molasses are separat- 
ed in a few minutes. About 36 seers of rat are placed in a machine at once, the 
separation is effected in about 30 to 30 minutes, and the resulting sugar removed and 
the machinn cleaned ont ready for the next charge within five minutes. About 50 
maunds of rab can be readily worked off in ono day by caeli tuachiuo. The molasses 
are recovered quite elean and sweet, and are boiled down to form solid gur. 

"The proportion of clean crystallised sugar (what is called brown tui/ar in England) 
which is obtained will, of course, vary somewhat with the naturo of tho rab operated 
upon. In one of Messrs. Thomson nnd Mylne** experiments a yield of 40 per cent, was 
obtained, In another 59 per cent. In two experiments which I made 48'8 and 5J.-9 per 
cent, was obtained. 

" The amount of gwr obtained after boiling down the molasses seems to vary be- 
tween 85 and 40 per 100 of rab operated upon. 

u The so-called ' turbine » or ' centrifugal • sugar is very fairly pure. I have analysed 
several samples, from which it appears that it contains from 90 to »ft percent, 
of eane sugar, from J to 3 per cent, of glucose, from J to 8 per cent, of moisture, from 
} to 1} per cent, of mineral matter, and from 2 to 3 per eent. of other (organic) 
impurities. 

" The g«r obtained by boiling down the molasses Is quite as good as much of the our 
which is made by the cultivators direct from the juloe. Judging by the composition 
of some samples which I hsve examined, it appears to have about the following 
eomposition :-Cane sugar from 66 to 80 per cent, glucose from 5 to 14 per cent 
mineral matters f rom SJ to 4 per cent, water and other impurities from 10 to 30 
per cent. 

• la addition to a regular trade which has sprung up in the Sh&habad District in 
•centrifugal sugar, which is exported long distances by rail, a similar trade has 
arisen in the gur made from the molasses. I believe that a great future exists for 
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thi* hand oentrifngal machine, tor it is olear that a very material economy In sugar 
must take place by its means over th<>. native processes in which the greater part of 
tlie molaMges becomes unfit for human consumption, and thus actually lost entirely, 
so far as food-supply is concerned. 

" 186. (7)— Me total amount of tugar in eurjarnane and the amount remaining in 
the eruemd refute. — Since it is obvious that by no process of simple crushing all the 
juice can be expfoMed from cane, it becomes an interesting question, how much is 
left with the refuse t 

" The matter is of far greater importance than might at first sight appear. It has 
generally been assumed in India that everything related to the crashing process 
depends entirely on the mill, anil the question of difference in the variety of cane 
ban rarely, if ever, been considered. 

" The drat year's crashing of cane at the farms brought a v«Ty important fact to 
light. At Poona about 70 per cent, of juice was obtained from the oane there 
grown ; at Cawnpore only about 6l> per cent, was expressed. Since the mills which 
were used nt the two place* were essentially different, one might: have said that the 
mills at Ponna were infinitely better than those nt Cawnpore. I know, however, that 
such was not the case, some of the mills at Cawnpore having been of the very bent 
workmanship and pattern. 

" The difference between CO and 70 per cent, of jnleci is ho great that I decided 
l.<> make some oarefal experiments in 1896 to find out what the true Btate of things 
really was. Accordingly, the total amount of sugar and of juice was determined in 
two lots of the Poona cane at Poona and in five different varieties grown at Cawn- 
pore. Tho nmount of juice expressed was also known, as well as amonnt of sugar in 
the latter, and the difference between the two gives the amount left in the crashed 
refuse oane. 

'' ( It may be here mentioned that I found it impossible, for teohnical reasons, to 
determine the amount of sugar in the refuse directly. When working in the field 
out of reach of any laboratory, only eeTtaln appliances can be used, and I had there- 
fore to be content with taking the different* figure above indicated as representing 
the quantity of sugar in tho refuse.) 

" The methods employed are sufficiently 'clearly set forth in paragraphs 11 to 18 
of Afjriavttural Ledger Xo. 19 of 1896. 

" The result of this investigation showed quite clearly on what factor depends the 
amonnt of juice which a good mill can express from sugarcane. The total amonnt 
of juice found in the two extreme cases examined varied from 85-3 to 91-5 per cent ; 
tho amount expressed from 45-4 to 72-2 per cent. A comparison of these figures 
throws no light on the subject, for there is obviously no simple relation between the 
two cases, in one 45 out of a total of K5 and in the other 72 out of 91 per cant, of 
julao, 

" If, however, another item in the composition of oane, namely, the .fibre, be 
brought into tho comparison, and its effect be considered, the cause of these varia- 
tions In the amount of juice expressed becomes evident. 

<* It will be readily understood that, ho soon as cane is crushed up by the mill and 
the cells opened, the only physical force which prevents all the juice from rnnnlng 
out is that of adhesion. The fibre of the cane becomes, in fact, a Bpongy material, 
and just as it is impossible to press all the water ont of a wet sponge, so likewise in 
it impossible to express all the juice out of cane. 

« But the analyses of the several varieties showed further that quite independently 
of the variety the eruihed refuse cane contained approximately always the same 
amount of juice. At Poona the crashed cane consisted of 70 to 71 per cent, of juioe 
and 39 to 93 per cent, fibre ; at Cawnpore, with entirely different mills and other 
varieties of e&ne, the refuse consisted of 72 to 75 per tcent. of juice and 25 to 28 
per cent, of fibre. 
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•' Thus tho proportion of jnioe in the crushed oane remained approximately eon- 
stout, i.e., tho fibro of these different varieties held approximately the same amount 
of juice in each ease. Referring again now to the Instances already alluded to, in 
nnc of which a cane contained 86 per cent, of juice nod yielded only 46 per <»nt. 
at the mills, and in tho other, the cane contained 91-5 per cent, juice and yieldod 78 
per cent, at the mills, if the amount* of crude fibre present in these canes be 
considered, its effect becomes apparent. The former contained 1 C parts of fibre per 
100 of fresh cane, and this 16 of fibre hold 40 parts of juice, allowing only the 
other 46 parts to run out when pressed. Tn the second case, 100 parts contained 8'5 
parts of fibre, and this 8 "6 parts of fibre held 19-6 parts of juice, allowing the remaining 
79*2 parts to run out when pressed. And, as a result of this investigation, it may be 
said that, even with the best of mills, each part of fibre in the fresh oane will hold 
twice to two and a half times its own woight of juice when pressed, and allow only 
tho surplus to run out. 

" It becomes, therefore, an all-important matter in tho selection of varieties of oane 
to choose those which contain low proportions of crude fibre. Speaking generally of 
varieties, I have found it almost uniformly the case that the small varieties com- 
monly grown for crushing purposes in the North- Western Provinces and Behar con- 
tain high proportions of crude fibre, and yield only some 50 to 66 per cent, of juice 
at the mills. On the other hand, tho thick oanes, some varieties of which are grown 
for chewing in the North-Western Provinces, others for crushing in liengal and the 
Deccan, contain uniformly low proportions of crude fibre, and yield from tir> to 70 per 
cent, of juice at the mills. 

" Thus, ov«u assuming that the juice of the thin varieties is just as rich in sugar 
as that of the thick onos (and it is probable that it is not ho rich), the introduction 
of thick varieties in place of thin ones would mean a direct gaiu in sugar production 
of about 86 to 30 pur cent, over that at present obtained, and this without any 
further expenditure on manure, water, Jcc. 

* 127. (8)— Tho amount ofphotpkoric acid and nitrogen in the nnjarcane crop. 

At Poona the cultivators employ very large amounts of manure for this orop and it 
has been further demonstrated by the field experiments that whilst it may be the 
case that these amounts are somewhat larger than nocossary, very heavy dressings 
of manure are desirable, and will readily repay the initial cost. So far as 
one can draw any conclusion from the three years' 1 experiments, it would appear that 
600 lbs. of nitrogen per acre should be given in order to obtain a full orop. The 
amount of phosphoric acid required is still quite uncertain. Since it is necessary to 
apply such large Amounts of manure, it seemed desirable to gain a knowledge of the 
amount of these plant-foods which are extracted from the soil by oane crops generally 
and I made several determinations to this end. The cane, green tops, and dry leaves' 
oferops at Cawnpore and Dumraon were weighed, and portions of ear.li submitted 
to analyses. The results obtained showed that in crops weighing 60,000 to 70,000 lbs 
there was generally contained some 60 to 00 lbs. of nitrogen and the same 
amount of phosphoric acid. Tho crops at Poona are fully twice as heavy as this, 
and it may therefore be said that they remove 100 lbs. or more of each of these 
plsnt foods. There U oonsequently a considerable balance unaceonnted for I have 
examined the results of the analy** of the Poona (Manjri) farm soils, and, judging 
by these th» balance of planWood is still in the soil, and no material umounTh.. 
been lost by drainage up to the present. 

" 1*8. CnrimMmi remarie.-As to the general importance of experiments on the 
sugarcane crop, ,t u. almost unnecessary for me to say anything. It is clear in the first 
place that so long as India has to import sugar (the net amount is about 76,000 tons 
annually), there ;s room for an increased production. It is also clear that whilst an 
article of diet, which is common to the people generally, i. import^ the cosJS p" 
duction » higher than it should be. But thie is not all, for the greater part of t£ 
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sugar produced goes to the oitien, and it thus becomes in a measure a luxury. Then, 
ioo, there in the difference between the outturn per ucre as realised in the Deccan and 
Bengal on the one hand, where, with good variation and good methods of cultivation, 
Home 3} to 4 tons of raw augur is obtained, and in Bohur and the North-Western 
Provinces on tho other, where the outturn ii eortainly not more than 1 to 1} tons pur 
ncre, and is often much lens. 

■' As haii beun shown in the course of thin section of my report, there is no need to 
■jo ouUldc of India for good varieties, nor to other countries for good methods of 
cultivation. The best of varieties arc mot witli ; and the methods of cultivation in 
soma parts are very perfect. What is wanted is the introduction of these good 
varieties and good mothndg into those parts, partionlarly the North-Westero Province* 
and Bchar, which Provinces, it must bo recollected, include much the largest urea 
under eano of any Provinces of India." 
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DIAGRAM SHOWING DIFFERENT TYPES OF CANE. 
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DESCRIPTION OF VARIETIES OF SUGARCANE. 

(Bsr Da. Leather and Mb. Moixison.) 

The following notes contain a description of a number of varieties of 
sugarcane whioh have been examined. It is possible that some of 
these are cultivated in other parts of India ; doubtless also there are 
mony other varieties whioh still remain to be described, and the 
writers think that the following iutroduotory remarks will be of 
oasistanoe to other agriculturists, not only in the reoognition of varieties 
inoluded in thesa notes aud growing elsewhere, but that they will 
admit of doBoriptions of other varieties being reduced to a common 
standard. It must be stated, however, at the outset that, although 
among varieties of suguroane eaoh possesses particular markings or 
colours (to he presently dealt with in detail), there is usually in the 
case of any one particular variety considerable latitude within whioh 
appearances vary. For example, if n number of ounes of the madron 
pounda of the North- Western Provinces or the pundia of Poona or the 
samtdra of Burdwan bo examined, it can be at once seen that the 
colour varies in any of these varieties from green to straw yellow, but 
the colour may be modified, so that some canes may be almost entirely 
green, whilst in others some portions may be entirely yellow or the 
yellow may have an orange tinge. The latter tinge is particularly 
notiaeHble on canes growing on the headlands and, therefore, rather 
fully exposed to the sun. In the madrdsi powuta this orauge yellow 
colour is sometimes the general oolour of the whole oane. The same 
variety may vary in shape between the nodes ; a oane may be generally 
of, say, type A (vide diagram at page 152), but some of the canes in the 
bundle may possess shape of type C more especially at the lower end ; 
or, again, a oane may have grown in type E at one part (frequently the 
upper end), the remainder being straight. 

Correspondingly great variations will be found among varieties in 
respeot of other ]>articulars, such as the extent to whioh aerial roots 
developo, the colour and shape of the rings at the nodes, &o. 

At the same time eaoh variety it distiuot, and when canes of two 
varieties are placed together, the differenoos beoome much more 
apparent than if they are separately examined. 

Occasionally no differences can be detected between the striped 

(»nes of two varieties. For example, the mungo and bhurli oanes of 

Behar are so muoh alike that they are indistinguishable when stripped 

of the leaves; the leaves of the two are, howevor, quite distinct, those 
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of the manga being of a paler green aad inclined to crumple up, 
whilst those of the bhudi variety are darker in colour und remain 
flatter. Such a case is, however, in the experience of the writers, 
exoeptionol, and varieties, as a rule, are sufficiently diatinot to enable 
one to recognize them without the leaves. In fact, the leaves are 
oommonly of but little assistance in determining the variety. 

in the following paragraphs the points whioh have been more 
particularly examined are dealt with in detail, 

Colour. Sugar <tane may be of the following oolours : — 

(1) Palo yellow or drab. 
(9) Pale yellow and green. 
(8) Nearly entirely green. 
(4) Purple or purple red. 
£5) Purple and yellow green in Ntrijics. 

{<!) A rqoro or less intimate mixture of dull purple und dull green, best 
described as a dirty colour. 

' Of these, however, only (4), (5) and (ti) are really so distinct that the 
cane can be definitely said to belong to the one or the other. A striped 
cane, for instance, is always striped purple with yellow or yellow green. 
A cane that might be classed us wholly purple, when minutely 
examined, may or may not have longitudinal stripes of u darker or 
lighter colour, these being most distinctly marked on the upper inter- 
nodes and only faintly marked on the lower. In purple canes the 
depth of colour may vary from very dark purple to a light reddish 
purple. It is at times praotioalty impossible to decide whether a parti- 
cular cane should be classed as pale yellow or drub, or pule yellow and 
green, and again it is hard to differentiate between pale yellow and 
green and nearly entirely green. « It has been found that some 
varieties are almost or quite destitute of green in a certain field, e.o., 
beUc. kabbu at Belgaum und dhaur and rdhra in the North- Western 
Provinces ; but tinges of green are frequently found on the same 
variety when cultivated under other conditions, e.g. t betta kabbu, 
whioh at Poona had tinges of green on it. The same may be said of 
canes being all greun. Sometimes a variety will be quite destitute of 
yellow in a certain field, but the same variety will be found in another 
field or locality to be quite yellow in places. For example, the mwigo 
at Rosa was entirely green, whilst at Bara Banki it was partly yellow. 
The simplest plan is, therefore, to class all caues of u yellow or yellow- 
ish green or green colour together, and state the. colour as found 
in a particular variety when examined. 
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Danes might then be divided into four classes :is regards colour, 
namely : — 

(1) Yellow or green or lxrt.li. 

C2) Purple. 

GO Purple and yellowish green In stripes. 

C4) Purple and green mixed to form » dirty colour. 

It not infrequently happens that a yellow green cane will have very 
distinct patches of red or pink upon it. Such, for example, is the 
r&mwie of Sittfpur Distriot, North-Western Provinces. But this is quite 
distinct from the purple oolour of canes belonging to classes 2 and 3. 

In reference to the oolour of canes,, several other points are other poUti of 
deserving of notioe. °° ""• 

Very frequently patches or smudges of dirty blaok ire found 
adhering to a aane. This is quite external, and may readily be rubbed 
off. It oannot be said that theso smudges are ohuracteristio ; they are 
found on some varieties, not on others, growing in the same field, and 
the origin of the smudges has not been ilotunninod. Then tinges of 
pink or red appear on some oanes, especially just above the nodes 
where the leaf still adheres. This oolour is not ulways on every oane 
of one variety in the same fiold, but is apparently a common characteris- 
tic on some varieties. For instance, the rumwie oane of the North- 
Western Provinces was tinged with pink at Sit&pur (Oudh) and in one 
of the fields examined at Bara Banfci (Oudh), but in another field of 
this variety at Bara Banki this colour was almost entirely absent. 

Thore is on somo varieties a mass of waxy bloom whioh oovers Bloom, 
the cane more or less, and the presence or absenoe of this bloom, 
as also the degree to which it oovers a cane, seems to be quite 
characteristic of varieties. 

tSugaroanes have very characteristic shapes, some of the principal. General ahape. 
ones being depioted in the diagram on page 152 and shown as A, B, 
C, D and E. Of these the first three are perhaps the most oommon. 

A — represents one which has distinot contraction at the nodes, but 
is otherwise a oane of practically uniform thickness. 

jj represents a oane whioh is practically of uniform thickness 

throughout its length, there being no perceptible contraotion or expan- 
sion at the nodes. 

Q represents a cane whioh is contracted at the nodes, and becomes 

distinctly enlarged between the nodes. 
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D represents one in which the nodes are distinctly larger than the 

cane, and it then beoomes narrower between the nodes. This apparent- 
ly is not a oommon shape. 

Finally, B — represents a onne which has u zig-zag form from joint 

t<; joint. 

Coloor of nodaa. The nodos of canes are very characteristically coloured or marked. 

There are always two hands — one immediately above the node 

marked N 2 in the diagram. This is about as broad as the buds 

are iong before the]/ commence to grow ; also it is from this 

band that the roots develope eithor as aerial roots or when cane sets are 

planted. The littie dots or growing points of the future roots are 

always perceptible. In Rome varieties they are much more distinct 

than in others. In fully mature oanes the root dots of the lower nodes 

present a roughened appearance as if the roots had started to grow. 

At the upper nodes they present a smooth surface. The colour of the 

root dot band varies, hut is generally lighter ooloured than the main 

part of the oone. Immediately below the node is another band, 

marked N 3 in the diagram, of about the same breadth as the upper 

one. This band is generally of a grayish or bluish grey colour, 

occasioned partly by the ooating of wax whioh is invariably present on 

this part of a oane, however little wax may bo attnehod to other parts. 

The grey oolour commonly terminates suddenly, thus making a very 

distinct band ; it sometimes, however, extends downwards on the main 

part of the cane, and only gradually changes to the general oolour of 

the cane. Suoh is the case, for example, on some canes of hullu kabbu 

of Belgaum. 

Shape ol tend. The shapes of these two bands also vary. Sometimes the cane 
is contracted at both bands, but more commonly the contraction is 
only slight at the upper one, but considerable at the lower 
one. The different typos of nodes are graphically represented in the 
diagram, of which A, B and C are very common. In addition to 
these, there is a ring marked N 1 in the diagram, whioh is common 
tc many varieties, but almost, if not quite, absent in the case of 
others. The ring, if distinct, is about I 1 B " wide, and is oommonly of a 
decided orange oolour. Very frequently, however, it is not uniformly 
distinct in any one variety, and not of uniform width or prominence 
on all the nodes of the same variety. 

Bud*. Th e buds vary in shape, size and colour among varieties, but 
since their shape and colour vary according to whether they have 
commenced to grow or not, care must be taken to notioe this 
point in examining them. At the same time on some varieties 
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(if not over ripe) thoy tire uniformly rounded or oval, whilst in 
the oiiso of others they are more pointed. In some varieties the scale- 
like covering whioh protects the bods is ooarse and fibrous in texture ; 
in others it is smooth, thin and shining. 

Regarding the little dote indicating the seat of the growing point Root doU > 
ui the future root, not much need be said. They are distinct on some 
varieties, but only just peroeptible on others. 

ttngaroanes huvo a general tendency to throw out aerial roots Aerial root*. 
from the node* which are near the ground, bnt some varieties produoe 
them, not only olose to the ground, but for some distance up 
the oane. Occasionally this is a very pronounced characteristic. 
For example, the Sh&h&ranpuri und tho mudrdsi or madr&si pounda 
of the North- Western Provinces and the tamsara of Bengal 
frequently produces them over its entire length, :md, moreover, 
the aerial roots of one node grow towards and join those of the 
next node. 

The girth of canes varies apparently, not only between varieties, Girth, 
bat also aooording to the perfection of growth of the variety. Gener- 
ally, however, it may bo said that the girth of u thin speoimen of 
any one variety will not be less than fth of that of a really good specimen 
of that variety. For this reason the girth of a cane is a most import- 
ant consideration. If an unknown variety has a general thickness of 
2", but is similar in other points to one having a general girth of 4", it 
may be said with certainty that they are differont varieties. The girth 
of some varieties is almost uniform throughout tho ontire length. On 
the other hand, sometimes cones are thinner at the top end than at the 
bottom, and less frequently they are thinner at both ends than in the 
middle. 

The length between the nodes of a oane varies very considerably, Length hitman 
but nevertheless well grown canes of all varieties appear to be charao- nod,, ' 
terised more or less in this particular. 

The hullu kabbu of Belgaum, for example, has generally long 
inter-nodes, whilst the betta kabbu of Belgaum has frequently short 
ones. The malabari oane of Surat has generally long inter-nodes. 
The meva oane of the same district has invariably short inter-nodes. 
If a orop of cane of any variety is stunted in growth for want of manure 
or any other cause, the internodes are invariably short. 

But although suoh broad distinctions as the above may be made G eM r«i murki. 
between oanes generally, it is not always easy to decide to which 
variety a oane belongs. The shape of canes and their colours merge in 
a measure the one into the other. 
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In the case of oolour, any uane may lio easily placed under one of 
the four groups whioh have Iieon suggested ; but in the ctise of th« 
colour and distinctness ot the bunds of the nodes, whether the ring 
(markod N, in the diagram) is distinct or nol» whether a oane is en- 
larged or oontrnnted between the nodes, &o., whether aerial roots are 
common to a variety, what the shape of the buds is, &c, &c„ it is fre- 
quently difficult to say positively what would be an accurate description 
for any one variety. Nevertheless, if, in describing canes, the various 
points be noted on the above indicated lines, descriptions given by 
different persons of the same variety would probably agree more com- 
pletely than if suoh descriptions wero referred to no general standard. 

That the oultivntors can recognise the varieties of their particular 
distriot there is not tho least doubt, and if they all spoke the same 
tongue, the recognition of the many varieties grown in India Would 
be a very simple matter. Unfortunately, the names given by the 
people are not always of muoh value. 

In the North-W estern Provinces and Oudh not much difficulty has 
been experienced in this respect. 

In the Southern Maratha Ponntry, however, muoh confusion exists 
among the names, as the following instances will show. There are 
three thick oanes grown, one being a green yellow cane (the pundia 
of Poona), a second is entirely purple, and the third is striped purple 
and yellow green. 

The pundia is called pundia throughout the Southern Maro>,ha 
Country, but it is also called bile kabbu (i.#., white oane) and rasddli 
kablm at Dhirwrfr. The purple oane is generally oalled kdre kabbu, 
but is also called rasala kabbu in some villages. Tho striped oane is 
called rasala, rasali, rasvdli or rdmrasdali. 

When ono enquires into the meaning of these words, the oause of the 
confusion becomes appurent. Bile means " white," and is doubtless 
applied by the people to that variety of the three which is yellowish 
green in colour (that is, lightest in colour) to distinguish it from the 
purple ones. 

Rasala or ranvdla or rasddli, all of whioh are probably the same 
words differently pronounced, means juioy, and the term is applied to 
all the three varieties, because they are more juioy than the thin varieties 
also grown in the Southern Maratha Country. 

In the name rdmrasdali, the prefix ram is derived from rdm = 
God, and is prol>ably applied to the striped oane, because it is the 
prettiest of the three. 

In 6nding the different varieties of cane in a distriot, the culti- 
vators have been found of the greatest assistance to the writers ; they 



159 



will readily indioate the fields in which the different varieties are 
grown, and the measurements and other desoriptive remarks may then 
be made without any trouble. 

The foregoing has only reference to the appearance and size of canes. <Mm at 
It remains to any u word with regard to the juice. 

Tho percentage of juice obtainable in the iron mill from any variety 
is apparently fairly constant. ( Vide, for example, the varieties grown 
at Bolgaum and Dhfirwar desoribed further on.) 

So far us the experience of the writers goes, thick oanes will give from 
68 to 72 per cent., while from thin ones only 50 to 60 per oent. will 
be obtained. Consequently, it is most important to find out if this rule 
may be relied upon. The subject is dealt with more fully in Agricul- 
tural Ledger No. 19 of 1896 at pages 18 to 20. The proportion of juice 
extraotable may be readily determined by passing about 100 lbs. of 
cleaned oane of any one variety through an iron mill and woighing 
the juice obtained. The percentage of sugar in the juice can be 
approximately determined from the specifio gravity, and this subject 
lias been dealt with in a special paper on the chemiaal aoinposition of 
rtugarouuo. (Agricultural Ledger Series No. 3 of 1897.) 

DETAILED DESCRIPTION OF DIFFERENT VARIETIE8 
OF SUGARCANE. 

(A).— Bombay Pbbsidbncy Vabibtibb. 
(Examined by Mb. MOIXISON.) 
Variety — Khajuria or meva. 
Where grown — Surat Distriot. 

General apjvarance — A yellow green oane of medium thiaki 
tall and fairly soft ; used only for raw eating ; tillers freely ; 
ratoonB well ; grows in clumps. 
Type — C -, inter-nodes only slightly bulged. 
Bloom — A little. 
Nodes — Ring N , — Not distinct. 

Band N 2 — Irregular in shape ; yellow or oream oolonr ; root 

dots well marked. 
Band N 3 — Well defined ; blue grey colour. 
Height — About 6 feet without tops when well grown. 
Girth — 3£" to 3J* ; almost uniform from root to top. 
Inter-nodes — 2i to 6 inohes ; characteristically short. 
Aerial roots — Ou three or four nodes near root only. 
Buds— Very prominent ; rounded ; sharp point ; covered with 
shining scale-like covering, except on lower nodes, where the 
■'■ covering is brown and fibrous. 



Varieties of 
examined. 



tone 



Khajuria W meva. 
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Dr. Leather's Analysis — 

Poona Farm Crop. 

1896. 1897. 

(Fntsh Imports.) (Acclimatised 1 year.) 

Percentage of jnioe to eane ... E0'15 B7-96 

Do. of sugar to jutoe ... 10-98 U-80 

Do. of gluooie in juiee ... 140 i-nn 



Kalahari. 



Vansi or- bam- 
bae; batta kabbn. 



Variety — Malabdri. 
Where grown — Snrat District. 

General appearance — A fairly thiok, tall, soft oane ; yellow green 
colour ; cane generally somewhat bent at top end ; does not. 
ratoon well. 
Type — ; inter-nodes fairly bulged. 
Bloom — Very little. 

Nodes — Ring N, — Indistinct on lower nodes ; fairly well mnrkod 
on upper nodes ; pale yellow and green ; root dots well 
marked. 
Band S 2 — Yellow and green ; root dots well marked. 
Band N 3 — Light, blue-grey oolour. 
Height — 7i to 9 feet, without tops when well grown. 
Girth— A" to 4f *. 
later-nodes- 3$' to 5\". 

Aerial roots — On three or four lower nodes only. 
Buds — Very small ; covered with fibrous dull brown covering. 



Variety — V&tusi or luunboo, same as betta kabbu of Southern 

Maratha Country. 
Where grown — Snrat and Belgaum Districts. 

General appearance — A cream coloured or light yellow oane ; verti- 
cally scored with black or brown lines ; very tall ; thin and hard ; 
of uniform thickness throughout ; the leaves are narrow and long, 
and the dried dead leaves enclose the oane, and thus protect it 
from damage by jackals and pigs. 
Type— B. 

Bloom — Good deal ; black patches numerous. 
Nodes — Ring N 1 — Distinct dull yellow colour. 

Band N 2 — Regular in width ; cream colour ; root dots not 

numerous and not distinctly marked. 
Band N 3 — Not well marked ; light grey oolour ; sometimes 
nearly white. 

Height — Without tops 8 feet ; some uanes 10 feet long when wel 
grown. 
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Girth— 2^" to 3|". 

Inter-mule* — 8|" to 5". 

Aerial roots — On four to six lower nodes. 

Btuh — Hounded ; small ; not. prominent ; shining light green sikiIw 

covering on upper und brown or khaki scales on lower bud*. 
Dr. Leather's Analyst — 

Bclgaum Crop 1'oonii Farm Crop 

(bftt* liahbv'). (liumlx)n or rarui). 

1806. 18!»«. 1897. 
(Local). (Kitf»h ImjHfftH.) (Acclimatised 1 year.) 

Pracontage of jnica to oane ... (i(H)O S7-70 69-0!) 

Do. of sugar to juice ... 12-fl* ■• U"»S 14-SO " 

Do. of glucose in juice... 0-116 I'M rQo 



Variety — Bhuri. Bhnri. 

Where grown — Sumt District. 

General appearance — A fiurly bill, moderately tliiok^ hard cuucw • tlva 
dolour varies between the lower und upper inter-nodes considerably; 
the lower ones are a dirty looking iidmixt.ii re of brown, dull purple, 
mid dull green ; the upper nodes lire du'l purple, mixed with a 
good deal of dull green ; the aunes are mostly soored or blotched 
with groy. 
Type — E ; only slightly zig-zag in shape. 
Node*— Ring N,— - Not very distinctly marked. 

Hand N 2 — Not distinctly marked, but varies with the cane 
in colour between upper and lower nodes ; root dots 
very prominent. 
Band N M — Hardly observable in lower nodus • » ring of 
grey bloom on upper nodes. 
Height — Without tops 6 to 7 feet when well grown. 
Girth— A\* to 8f . 
Inter-nodes— H" to 4$\ 
Buds— Fairly large ; flattened ; point*! ; ooverad with fibrous khaU 

uoloured scales. 
A i- rial root t — On lower nodes. 



I 'ariety — PhojNiuri. 

Where grown — Surat District. 

General appearance— Vory like blatri in appearance, oxecptiug 
that tlie colonr is yellow green on upper inter-nodes, kit irremdurly 
tinged here and there, with brown and purple on lower inter-nodes. 

Type — E ; only slightly zig-zag in sluii"?. 

Bloom- A little. 

II 



TMn.jM.ul 
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Hfodeg—Ring N,— Faintly marked. 

Band N 2 — Irregular in width ; yellow or groen in colour ; 

root dots fairly distinctly marked. 
Band N 3 — Faintly markod on lower nodos, but more dia- 
tinotly on upper ones • blue grey oolour. 
Height- G to 7 feet whon well grown. 
Qirth— 3i" to 4". 
Inter-nodes— 3J" to 41*. 
J huh— Medium size ; flat ; pointed ; oovered with khdki oojoured 

scales. 
Aerial roots — On lower nodes. 



Bongftdi. Variety — Songadi. 

Wliere grown — Surat District. 

General appearance — A dull purple, mixed with dull groon ; scored 
irregularly with kJtdki coloured marks ; this cano is tall, hard, 
and nearly of uniform thickness throughout the whole length. 
Type — E. 
liloimi — None. 

Nodes — Ring Ni — Very wide and irregular in shape ; varies in 
colour, generally purple. 
Band N, 2 — Irregular in shape and oolour ; root dots 

distinct and lighter in oolour ; thin band. 
Hand N 3 — Regular in shape, but varies in oolour through- 
out the length of the oane in a very erratic manner. 
Height — 8 to 10 feet without tops when well grown. 
Girth-H" to 4". 
Tnter-nodes-~& to 6*. 
A&tial roots — On lower nodes only. 
Buds — Fairly large, flat, pointed, and khaki coloured. 

KaJijudL Variety— KAlij&di. 

Where grotvn — Surat District. 

General appearance — A tall, hard cane of almost uniform thiokness 
from root to top ; dull purple in colour ; scored and blotched with 
khaki colour. 
Type — E ; bnt internodes only slightly zig-zag. 
Bloom — A little. 

Nodes — Ring N x — Indistinct on lower nodes ; distinct and yellow 
green oolour on upper nodes. 
Band N a — Purple with faintly marked root dots on lower 

nodes ; pale green on upper nodes. 
Band N 3 — Distinct band of blue grey bloom. 
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Height — 6 to 7 foot when well grown. 

Girth-r-W to 4". 

Inter-nodes — i" to 4$'. 

Aerial roots — Vory few. 

Z?j«fa— Siuull, flat, blunt, and khaki coloured. 



Variety — Deogadi. Deogadi. 

Wliere groan — Ratndgiri Diatriot. 

General appearance — A very tall, straight, fairly thick oano ; moder- 
ately hard ; smooth ; yellow and pain green in oolonr. 
Type—A- ; inter-nodes very slightly bulged. 
Bloom — Very slight. 

Nodes — Ring N , — Distinotly marked ; very regular in widtli ; nar- 
row ; varies in colour, mostly deop yellow. 
Band N 2 — Very regular ; distinotly marked ; groen yellow 

in oolour ; root dots numerous and very distinct. 
Band N 3 — Grey blue in colour and very distinct. 
IleiglU — 7 to 8 feet without touB ; very well grown canes over 10 feet 

without tops. 
t firth — 3&* to 4£" ; middle inter-nodes slightly thicker than lower 

and upper ones. 
lnter-nodct— 3*" to 5}". 
Aerial roots — None. 

Buds — 'Small, rounded, fairly sharp points ; oovered with a shining 
scale covering ; varies in oolour. 

Dr. Leather's Analysis — 

Poona Form Crop. 

1896. 1897. 

(Frchh rmportB.) (Accliinatwe'l I year.) 

Percentage of jnioo to canu ... 70-50 68'0 

Do. of BUgar to juice ... U'4(i 11'9 

Do. of glucow in juice... 1"87 0-9 



Variety — Mahim yellow-green ; same as Poona pundia and pimdt'a Mahim yeUow- 

of Belgaum, &c. er °° n ' pUwba ' 

Wliere grown — Mahim, Thaha Distriot. 
General appearance — A thiok, soft, tall cane, tapering to small 

inter-nodes at the top ; yellow green in oolour ; cane generally 

bent or crooked. 
Type — ; inter-nodea bulged considerably, especially at the top end ; 

cane much inclined to orack vertically before ripening like all 

soft thick varieties ; ratoons well. 
Bloom— Good deal. 
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Xmles — King Nj — irregular ; not particularly notioeublo ; utun^e, 
Bum 1 . No— Wide und irregular in shape; yellow or yellow- 
ish green ; root dots numerous and easily seen. 
Hand N.| — Wide; distinct ; blne-grry in colour. 
Height — 7$ to 9 feet without tops ; some canes 10 feet long. 
Girth— Ak" to 5". 
Ititer-noiles— 3J" to 5". 
Aerial roots — Few or noue. 
' Biuls — Rouuded, prominent, uioderuto in size ; covered with dull 
In-own or khaki fibrous oovering. 

\)r. Leather's Analysis — 

Fuuim Farm Crop. Uult?»uui 

CMAhlni Yollow grot-ii.) (7'«m4m} Orop. 

1896. 18S>7. 1H1M5. (SV»</m.) 

(Knwh lm- (Accliaw CLocwl.) 1894i. 

ports.) tised 1 year.) (Koiml.) 

IVjrctttitiigu of jui«o to uuio ... 71-00 70-58 68 to 78 t>8 lo 78 

Do. of muturtii juice ... 13'88 14-80 Hi to 17-4 18-71 to 17-4H 

Do. of gluuuBU iu juice. 1*87 0-80 1-2 to 1*U 088 to 1-57 

Mauritius. Variety — Gretn Mauritius. 

Where grotcn— Imported in 1893 by the Bomlwy Agricultural 

Department. 
Uenertd appearance —A tall, moderately thick, fairly hard uaue ; 
lower inter-nodes green ; eolour changes gradually towards the top 
t'i ;i pule yellow tinged with green ; oune flowers freely und iuolined 
to produue side shoots prematurely ; it tillers und ratoons well. 
Type— A. 
Bloom — None. 

Nodes — Ring N, — Well marked ; rather wide ;. iiuiuh tlie same 
colour as the <mno. 
Band Nj, — Mostly pale yellow, tinged with green ; regular 

in width ; root dots fairly well marked. 
Band N 3 — Distinct ; light blue grey in colour. 
Iltitjld — 7 to 7 A feet without tops. 
Girth— ii" to 4'. 
J,ifer-mnles—'6i" to ii". 
Aerial' roots — Few or none. 
Buds — Round ; fairly prominent ; slightly pointed ; oovered by a 

light khaki fibrou* covering. 
Dr. Leather's Analys's— Poona FaPm Cro)) 

1896. 1897. 

l\ n-cntuge of julco to cauu K6 - 7«t (i8-7u 

Do, of mi gar 1 1 juico ... 14-71 14-10 

Do. of glui-otw in juice ... O'SW 1*40 



Iu5 
Variety— liasddli \ rasr&li ; rauu'di ; lliat is, juicy. Jtandili ; tn viili ; 



Wlure grown — Huliyul. Kiiuiru. District. 

General appearance — A tali, fairly hard, yellow gruon cuuo of 

moderate thickness. 
Type— A. 

Bloom — Littltt or nonu. 

Modes — lliug N, — Distinct ; narrow ; varies in colour ; mostly 
yreen or yellow. 
Band N.j — Wide ; fairly regular in width ; ruol, dot? 

numerous and distinct. 
Bum I N 3 — Wide ; distinut ; blue grey in colour. 
IIcitjM — 7 to 74 feet without tops when well grown. 
Girth— 3i"to3f. 
Inlet-notte*~b" to 0". 

Bads — Smal\ ■, prominent -, Tonndou ; covered \>y Wuwn or khaki 
scales. 

Dr. Leather's Analysis— 

I'oona Farm Crop. 

I89<>. I SSI 7. 

(Kroeh (Aciilimatisscd 

Imiiorti,) 1 year.) 

FerccnUgo of juioe to cane 60-40 ea-u 

I)o. of sugar to juice liW8 (5'30 

Do. of glucono in juice ... 14V 1-00 



r.i8»U. 



Variety— Yellow yreen. y ellow 8teem 

Where j/i-oum— Bijrfpur, Biigalkot, Bijipur District. 
General appearance— A yellow green cane ; fair in length and 
thiukness ; slightly scored with brown ; lower inter-nodes not 
so thick us those in middle of cane. 
Type — A, sometimes C ; internodes very slightly bulged. 
Bloom— A little. 

Ninles— Ring N , — Distinotly marked in upper nodes, but not so dis- 
tinct on the lower ones ; varies in colour, but commonly 
part of ring bright brown. 
Band Njj — Distinctly marked ; pale green and yellow in 

colour ; root dots very distinctly marked. 
Band N B — Very distinct and regular ; of blue grey colour. 
Height — 8 to 8J feet without tops when well grown. 
Girth— 4" to 11*. 

Liter-nodes — Very rogulur, in length 4$* to 5". 
Aerial root* — None. 
Buds — Small ; rounded ; pointed ; covered with kltdki coloured scales. 
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Hullu kabbu 



Tellov-green. 



Dr. Leather's Attdytis- 



Porcoutage of juice to cane 
Do, at sugar to juioo 
Oo. at glucoao in juico 



Pooua Farm Crop. 
(Uij»}>ur Yellow grouti.) (Biignlkut Yellow grain.) 

1886. 1897. 18»6. 1807. 

(KrcHlt (Aoclinm- (FruHh (Auulimatiied 
ImiwrU.) tiwtl ] year.) Import*.) 1 year.) 

70-40 70-65 68-40 68*75 

U'30 16-60 13-84 16-80 



1-57 



110 



1-04 



1-40 



Variety — Uullu kablm (fatUn « gnus and kablm = suguroane). 
Where grown — Southern Martftha Country. 

General appearance — A very thin, tall, hard cane ; yellow green in 
colour ; generally bent towards the top ; many dirty patches ; 
cane seourely enclosed in dead side leaves ; tillers freely ; ratoona 
well. 
Type — Generally B. 
Bloom — Good deal. 

Nodes — Uing Ni — Oniuge yellow, tinged with green on upper 
nodes. 
Band N d — Dull yellow ; root dots distinct. 
Band N 3 — Grey. 
Height — 7 to 8 feet ; some oanes 10 feet without tops when well 

grown. 
Girth— If" to 2". 
Jnter-nodts—5" to 7". 
Atrial roots — A few on lower nodes only. 

Buds — Slightly prominent ; elliptiual ; lower buds covered by brown 
scales ; upper ones light groou in colour. 

Dr. Leather's Analyri* — 

Poc/aa facta Crofi. 
1896. 1897. 

(Froth (Acclimatized 

Imports,) 1 year.) 

68-60 5C-17 

1606 16-90 

A tra«c only. 0*70 



Bcigaum Crop. 
1896. 
(Local.) 



Percentage of juice to oanc 

Do. uf sugar to juioo .. 
Do. of glucose in juice .. 



55-90 to 5U-80 

14-87 to 14-93 

i trace to 0-74 



Variety — Yellow-green. 

Where yrown — Banebenuur, Dhiirwar District ; and (Jhikodi, Bol- 
gaum District. 

(feneral appearance— A light green or yellow cane ; moderately 
thick; fairly tall and soil. 

I'upe — Jl % sometimes C ; inter -nudes slightly bulged ; nodes not pro- 
minent, 
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Bloom — Some. 

Nodes— I ling Nl— Distinctly marked ; narrow ; dull orange brown 
in colour, which, however, vnrios in lower nodes. 
Hand N a — Distinotly marked ; wide ; root dots distinct and 

numerous. 
Band N 3 — Distinot ; wide ; dull grey in dolour. 
IJevjht — 6£ to 7 feet without tops when well grown. 
Girth— 3* to 4". 
Inter-nodes— SP to 5". 
Aerial root*-— None. 
Buds — Small ; round or oval ; blunt ; oovered by dull khaki saale- 

like covering, which gets fibrous on lower buds. 
Dr. Leather's Analysis — 

Poona Farm Crop. 
(fihiltodi Yellow-green.) -.IUnebennur Cnno.) 

1896. 1897. 1896. 

(Fronh (Acclimatised (Frctth 

Imports.) 1 year.) Imjiorts.) 

Percentage of juice to cane ... 6C*S0 68-47 64*10 

Do. of sugar to juieo ... ll'SG 14-90 13-04 

Do. of glucone in juice.. 1-80 1*90 1-48 



Variety — Sanna bile kabbu (jtanna = small, bUe = white, habbu &„„, 1^ tabbn 
= sugarcane). 

Where yroion— -Khandpura, Belgaum District; Southern Maratha 
Country. 

General appearance — A- tall, straight yellow cane, tinged irregu- 
larly with pale green with vertical red brown soores on lower 
end ; characteristic bright orange red colouring on loaf sheaths 
of upper leaves ; dry leaves closely enclose the cane ; many 
dirty patches on oano ; tillers freely and ratoons well. 

Type— B. 

Bloom — A little. 

Nodes — Ring Nl — Very distinot ; deep yellow ; fiiirly narrow. 

Band N 2 — Cream colour, well marked ; root dots fairly 

distinct 
Band N 3 — Distinct ; light blua grey colour. 

Height — H-J to 10 feet without tops when well grown. 

Girth— Si" to 4" ; uniform. 

Inter-nodes — i" to 44". 

Aerial roots — Hardly any. 

Buds — Small, rounded, and prominent ; lower buda klwkl coloured ; 
uppet buds pole yellow and green. 
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Pr. Leather's Analysis— 



Poona Farm Crop. Khanupur Crop. 

1896. 1897. 1890. 

(Fredh (Aooliniaticed CLoealJ 

Import*.) I year.) 

I'ercentasrc of juice to cane ... 60-00 nS'Sft ."i8-90 

Do. of sugar to juiflo ... 17'S8 16-00 18-31 

Do. of glncosD in jniee ... C'6S 0-90 109 



Red or purple Variety — Red or purple Mauritius. 

Where grown— Imported in 1893 by the Bombay Agricultural 

Department. 
General appearance — A tall, thiok, hard cane ; general colour purple 
or bright purple on lower inter-nodes ; the colouring gets lighter 
and brighter towards the upper inter-nodes ; distinct, almost black, 
vertical stripes in most of the inter-nodes resembling streaked 
cane ; the oane has a shining nppenranoo ; leaves sometimes 
variegated in oolour ; tillers freely ; inolined to flower, nlso to 
produce side Bhoots prematurely. 
Type— -A. 
Bloom — None. 

Nodes — Ring Ni — Very distinct and, except in lower nodes, of 
cream colour. 
Band N.j — Colour variable, but always lighter than tho 
general colour of the cane ; mostly dull yellow, irregu- 
larly tinged with red or purple; root dots very distinct . 
ench dot surrounded by a light coloured circle. 
Band N ;! — Very distinct ; dull bine grey in colour. 
Height — 8 to 9 feet without tops. 
WrtA— 4* to 4J"; uniform. 
Inter-nodes — 4i" to 6". 
Aerial root* — Few or none. 
Buds — Small ; round ; covered by a shining scale covering ; light 

oolour on the upper nodes and dull purple on the lower one. 
Dr. Leather's Analysis — 

Poona Farm Crop. 
1896. 1897. 

Percentage of juice to cane 66-76 65-47 

Do. of sugar to jniee 13-88 12-50 

Do. of glucose in juice 1-62 1*21) 



I'nrple eane. 



Variety — Purple cane. 

Where grown — Bijipur District j Baesein, Thtfna District, 
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General appearand — A fairly tall and moderately thick cane ■ lower 
inter-nodes doll purplo, irregularly scored vertically with dnll khaki 
oolour ; upper inter-nodes lighter in colour, with a streaked appoar- 
anoe ; slightly rosembling streaked oano. 
Type— E. 
Bloom — None. 

Nodes — Ring N,— Indistinct; of variable colour; upper nodes pale 
yellow ; lower ones dull purple. 
Band N a — Pale yellow in uppor nodes ; pale dull and brown 

and purple in lower ones. 
Band N s — Very distinot ; light blue grey in oolour. 
f [eight — 7 to 8 foet without tops when well grown. 
Girth — S\" to 4"; lower inter-nodes considerably smaller in dinmeter 

than the middle ones. 
Inter-nodes— ^\" to 5". 
Aerial roots — Very few or none. 

Buds — Narrow ; long ; pointed ; covered with fibrous scale-like 
oovering ; upper buds inclined to shoot early. 

Dr. Leather's Analysis-— 

Poona Farm Crop. 

(BijApnr Purple Cane.) (Baiwoin Purple Cnnc.) 

189B. 1897. 1896. 1897. 

(Trent) (Acclimatizorl (Fresh CAcclimntizcd 

Imports.) 1 yoar.) Imports.) 1 year.) 

Percentage of juice to «ano ... 88-00 62-B0 57*10 64-80 

Do. at sn«ar to juioo ... 18-27 18-80 13-31 18-60 

Do. of glucose in juice.. 1-98 1-00 193 1-70 



Variety — K&re kdltbu (k&re = black, fraMm <=> sugarcane). Kdrokabba. 

Where grown — Bolgaum, Kha'na'pur, Belgaum District ; Rane- 
bennur, Dhnrwax Distriot. 

General appearance — A dark purple oane of fair longth and moder- 
ately thiok ; tho general oolour is tinged with groan towards top, 
where oane in immature ; rotoons fairly well. 

Type— E, but only slightly zig-zag. 

Bloom — None. 

Nodes — Ring N, — Distinct ; varies in oolour similarly to Band N 2 . 
Band N 2 — Light purplo or yellow green at upper end of 

oane ; purple at lower end ; root dots distinct. 
Band N 3 — Blue grey. 

Height — 6 to 7^ feet without tops when well grown. 

Girth— a±" to 3|". 

Inter-nodes— 3," to 4". 

Buds— Dull khdki or light brown in oolour ; medium in size ; oval. 

33 
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Dr. Leather's Andy. 



Streaked cum. 



Percentage of juice to csnc 
Do. of iiugar to juice 



Belgaum, Khanapar 
I'ooaa Farm Crop. and llitaobennur 

(Nelgaum (Khanapar (Rancbennur Crop. 
Oane.) Cane) Cane.) (Looal.) 

1896. 1806. 1896. 1896. 

... 60-70 6S00 54*40 60-70 to 66'00 

... 11-67 6-13 10-87 18-82 to 10-67 



Do. of glucose in juice... 1*64 



2S7 



1-80 



0-8Bto 1-17 



Variety — RAmratddti. 
Where (/raurn — Huliyul, Kunnru Distriot. 

General appearance — A fairly tall soft oane ; uniform in thickness • 
irregularly streaked with dull purple and pale green streaks, 
varying very irregularly in width ; mtoons fairly well. 
7ype—A and E combined ; only slightly zig-zag ; inter-nodes sligbt- 

ly bulged sometimes. 
Bloom — A little. 
Nodes — Ring N, — Fairly distinot ; varies in oolour. 

Band N 2 — Regular in shape ; not distinctly marked ; root 

dots fairly distinct. 
Band N s — Distinot ; light blue grey in oolour. 
Height — 7 to 8 feet without tops. 
Girth — 3£" to 4" ; regular throughout. 
Inter-nodes — 5* to 7". 
Aerial roots — None or few. 
Buds — Fair sized ; rounded ; pointed ; covered by fibrous brown 



Dr. Leather's Analysis — ■ 





Poona Farm Crop. 




1898. 


1897. 




CVreth 


(Aeclimatiicd 




Imports.) 


1 year.) 


Percentage of juice to oane 


... 70-10 


63-70 


Do. of sugar. to juice 


... 8*98 


14-60 


Do. of glucose in juice ... 


... 2-41 


0-80 



Variety — Streaked cane. 

Where grown — Gadag, Dh£rwa*r District ; also Belgaum and KM- 

napur, Belgaum District. 
General appearance — A tall, thick, soft cane ; irregularly streaked 

in purple and green or pale purple and yellow colours ; streaks 

not so distinct as in ramrasddli. 
Type — O and E combined ; but inter-nodes only Blightly bulged and 

cane only slightly zig-zag in appearance. 
Bloom — Good deal, 
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Node* — Ring N, — Fairly well marked ; varying in colour ; upper 
nodos yellow ; lower nodes irregular in oolour. 
Hand N^ — Irregular ; also varies in oolour; root dots very 

distinot, but small. 
Band N„ — Distinct ; light blue-grey ooloured. 
//eight — 7 to 6 feet without tops. 
Girth— A" to 44" ; thick oanes 5". 
Internodea — 4" to 5" ; lower internodoa slightly smaller in diametei 

than the middle oneH. 
Aerial roots — None. 
Buds — Fairly large ; pointed ; prominent ; covered with khaki- 

coloured soales. 
Dr. Leather's Analysis — 

Poona Farm Crop. Boljaum, Khinapur , 

(Streaked Cano from Ctadag.) " and OadagiCrop. 





1896. 


1897. 


(Local.) 




(Fresh 


(Acclimatized 






Imports.) 


1 year.) 


1896. 


Peroontugo of jaico to cane ... 


70-20 


69-86 


71 


Do. of trag&r to juicu ... 


8-87 


14-80 


14-55 to 17-37 


Do. of glucoHc in juiue.. 


212 


0-50 


0*79 to 1-89 



(B.) — VaBIKTIBB OOTB1DK THE BOMBAY PfiBSIDBNCY. 

{Examined by Du. Lbathbb.) 

Variety — Madr&si povnda. Medraei ponnda. 

Where grown— Sitapur ; B£ra Banki ; Bureilly. 

General appearance — A thick, orange-yellow to green straight 
oane ; this is a very erect strong oano, harder outside than most 
poundaa ; little liable to cruuk lengthwise or to fall down ; it gives 
about 70 percent, of juice, and has about 15 to 16 per oent. of 
sugar in the juioe {vide Cawnpore Farm Experiments). 

Type — A, frequently C. 

Bloom — None. 

Nodes — Ring Ni — Generally indistinct or absent. 

Band N 3 — Drab or green ; root dots prominent. 
Band N 3 — Distinct ; gray ooloured, 

Height — 5 to 8 feet. 

Girth— 4" to 4f". 

Internodea — Z\ v to 5". 

Aerial roots — Common ; they grow from one node to the other like 
the SbjJha'ranpuri jmindcu 

Dry leaves — Generally open out. 
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Samain. Variety — Samsdra. 

Wliere grown — Dumraon ; Burdwau. 

General appearance — A yellow greou <mne ; frequently lemon yel- 
low, or orange coloured where exposed to sunlight; eroct. 
Type — O, sometimes A. 
Bloom — Very little ; no Hoorings. 
Nodes — Ring Ni — Narrow ; indistinct. 

Bund N a — Oningo or yeJJow-groon ; root doto distinut. 

Band N 3 — Well defined ; gray. 

Height— A to 6 feet at Dumraon ; 8 to 12 feet at Burdwan. 

Girth— Ztf to 4". 

InUrnodes—H" to 4i". 

Aerial roots — Many ; they grow from one node to the next below 

in a very characteristic manner. 

Buds — Large ; groove narrow deep. 

Dry leaves — Open out from cane. 

Dr. Leather's Analysis— 

Dumraon larai Crop. Bunlwan Wtxm Crop. Village Village Village 
Castor- tattle. Ctaator-cake CMtic-dong Kantal* Ba&pata. HurUlmal. 



SWhinuipnri. 



Percentage of juice 

to cane ... ... 

Percentage of sugar 

to juice 

Percentage of 

glucose in juice... 
Specitlc gravity at 

I6'6°C. 



oako not. dung Plot. riot. 



13-35 15*36 14-24 



Plot. 



gaobl. 
71-80 



7320 67-70 



14-24 15-34 15-24 15-34 



1-34 0*73 



1-86 



1-86 



1-86 1-SC 



1-86 



1,067 1,074 l,07u 



1,075 1,070 1,078 1,078 



Variety — Slidhdranpuri. 
Where yrown — Cawrjpore and Bareilly. 

General appearance — Yellow green coloured ; straight ; generally 
free from blaok patches at Cawnpore, but Borne patohes found at 
Bareilly. 
Type — Generally C, less frequently A. 
Bloom — A little. 
Nodes — Ring Nj — Indistinct ; green. 

Band N a — Orange coloured ; root dots very distinct. 
Band N 3 — Blue gray. 
Buds — Very liable to shoot. 
Height— 4 to 6 feet. 
Girth— 3\" to 4". 

fnternodes — 2" to 3" ; sometimes 5*. 

Aerial roots — Very frequent throughout the whole length of cane, 
and grow from one node to the other. 



1?3 

Dry &aw«— Open out and expose the cano. 

Dr. Leather's Analysis — _ _ 

•> Oawnporo Crop. BweiUy Crop. 

Percentage of sugar to juice ... 18*84 U-92 

Percentage at glucose in juioe ... 0-67 g.gj 

Specific gravity at 15*600. ... 1,066 1,070 

Variety — K&jli. Kajli. 

Where grown — Burdwan. 

General appearanee — A purple cane ; Btraight. 

Type — A or D. 

Bloom — Good deal. 

Nodes — Ring Ni— Indistinct ; yellow or purple. 

Band N a — Generally yollow on upper part ; purple on 
lower end ; root dots prominent. 

Band N 3 ' — Distinct ; gray. 
Height— % to 8 feet. 
Girth— 'i". 

Tnternodes — 3" to ay. 

Aerial roots — Many ; half-woy up the oane. 
Dr. Leather'* 4»a/y 8 <,- VilUgu ^^ ^^ 

Hartaimal. Kantalgaohi. Banpata. 

Percentage of juice to oano ... 66-00 66*10 68-00 

Do. of sugar to juice ... 17-05 17-qB 17-06 

Do. of gur to cane ... 13-00 is-0 18-00 

Do. of glucose in juice 1*64 X'H 1*64 

Specific gravity at 16«5° O. ... 1,083 1,080 1,080 

Variety — Pvrple pounda. Puxplo pound*. 

W/tere grown — Bara Banki ; Baroilly. 

General appearance — Sometimes reddish purple, sometimes very 

dark purple. 
Bloom — Only on the Band N 3 below the nodes. 
Height— 5 to 7 feet. 
Girth— 3k" to 4-J". 
Interludes— 3" to 4-J". 
Aerial roots — Sometimes at lower end. ' 
Dry leaves— Fall off. 

Variety — Mungo, Mango. 

Where grown — Dumreon. 

General appearance— 'Yellow green coloured ; straight ; seldom 
scored and with no black patches ; very like bhurli, but the 
leaves are of lighter green colour, and are soft and orumpled up. 

Type— B. 

Bloom— 'Much. 
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if odea — King N, — Indistinct and drub. 

Bond N a — Drub; root dots not very distinct. 

Bund N 8 — Indistinct. 
Height — 5 to < feet. 
Girth— 2" to 24*. 
Internodes— 3|" to 44*. 
Aerial roots — None. 
.Bwb— Small. 
Dry leaves — Remain folded. 

Dr. Leather's Analysis — 

Dutnrwn i*m Onp, ll(T. 
CMlw-vOa Plot. CttUMUing Plot. 

Poroentago of sugar to Juioe 11-78 13-53 

Do. of glucose in juioe 1*18 0*46 

Speoific gravity at 15*5° 1,068 1,064 

Variety — BAurli. 
Where grown — Dumraon. 

General appearance — A short yellow green coloured cane ; straight 
and of uniform thickness ; block patches infrequent ; scoring 
infrequent j very like mungo ; the oanes of these two varieties 
are almoat indistinguishable, but the green leaves are quite 
distinot ; those of bhurli are deeper green and not soft and 
orumpled up like those of mungo, 
Type—B, 

Bloom — Oonsid arable. 
Nodes — Ring N \ — Indistinct ; drab. 

Band N.j — Drab ; green ; root dots distinct. 
Band N 3 — Indistinct ; gray. 
Height — i to 6 feet. 
Girth— & to 2£\ 
Internodes — 3J*. 
Aerial roots — None. 

Dry leaves— Sometimes open out ; sometimes remain folded. 
Dr. Leather's Analysis — 

Damrwai Varm Crop. 

Uastor-eake Plot. Cattle-dung Hot. 

Percentage of sugar to juice 18*76 16*09 

Do. of glucose in juice 0*70 0*23 

Specific gravity at 15'5° C 1,067 1,074 

Faurffal Variety — Panstibi. 

Where grown — Behea. 

General appearance — A cane tailor than the mungo and bhurli with 
which it is grown; green and yellow green coloured; erect; 
black patches frequent. 
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Type— D. 

Bloom — Not much. 

Nodes— Ring N x — Indistinct; narrow ; orange. 

Band N 2 — Drab coloured ; root dots indistinct. 
Band N 3 — Gray. 
Height — 1 to 6 feet. 
Girth— V to 2i". 
Internodes— 2" to 4". 
Aerial roots — Common at lower end. 
Buds — Small and round. 
Dry leaves-* Open out from o:ino. 
Dr. Leather's Analysis-* 

Percentage of juioe to oane 53*50 

Do of sugar to juice ... 14*58 

Do. of glucose In juice 0*44 

Speoiflc gravity at 15*5° G. « 1,071 



Variety — Khdri. KWri. 

Where grown — Dumraon and Burdwan. 

General appearance — A tall, thin, hard, yellow green cane ; some* 
times pinkish coloured where exposed ; at Dumraon quite 
straight ; at Burdwan much bent at upper end ; frequently many 
black patches ; scorings common. 

Type— D. 

Bloom — Muoh. 

Nodes. — Ring Ni — Very distinct ; orange coloured. 

Band N 2 — Narrow ; drab ; root dots indistinct. 
Band N 3 — Not very distinct. 

Height— & to 8 feet. 

Girth~1\" to 2f. 

Internodes — 3J' to 5". 

Aerial root*— Some. 

Buds — Large ; groove very little developed. 

Dry leaves — Open out partly. 

Dr. leather's Analysis — 







Dumraon 


Farm Crop. 


Burdwan 


Form Crop, 






Castor-cake 


Cow-dung 


Castor-cake 


Cow-dung 






Plot. 


Plot. 


Plot. 


Plot. 


Percentage 


of juice to cane 


• •a •*•• 


••# 


... 


61-80 


Do. 


of sugar to juioe 


... 10-90 


15-48 


16-59 


18-96 


Do. 


of glucose in juioe 071 


0-83 


1-03 


0-36 


Specific gravity at 16*6° C. 


... 1,069* 


1,078 


1,078 


1,084 






"Much laid. 
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PuL Variety — Pvri. 

Where grown — Burdwnn. 

General appearance — A dean yellow or yellow green cane 

straight ; no scorings. 
Type— B. 
Bloom— None. 
Nodes — Ring N^ — Fairly distinct ; narrow ; lemon coloured. 

Band N s — Cream coloured ; root dots distinct. 

Band N 3 — Very distinct ; gray. 
Height — 1 to 6 feet. 
Girth— W. 
Interludes— 2£". 
Aerial roots — Some. 
Buds — Small. 
Dr. Leather's Analysis — 

Percentage of juice to cane ... ... ... 73-10 



Do. of sugar to juice 
Do. ot gw to cane 
Do. ot glucose in juice 
Speolflc gravity at 15-5° C. 



1803 

11-80 

0-70 

1.08S 



Dikohan. Variety — Dikehan. 

Where grown— Cawnpore ; Shahjtfhanpur. 

General appearance — Yellow green ooloured ; some black patches j 

inclined to grow crooked. 
Type—D. 

Bloom — A good deal 

Nodes — Ring N, — Distinct and very broad; sometimes as broad ub 
the Band N 2 . 
Band N 2 — Yellow or green ooloured ; root dots very pro- 
minent. 
Band N 3 — Blue gray. 
Height— « to 10 feet. 
Girth— V to 2|". 
Internodes — 4J" to 5'. 
Aerial roots — Very frequent and extend a long way up the cane ; 

only at lower end at Shahjahanpqr. 
Dry leavet — Remain folded. 
Dr. Leather's Analysis — 

Percentage of sngar to juice ... ... ... ... 10*99 

Do. of glucose in juico ... ... ... 0*49 

Speciflo gravity at 165° C. ... ... ... ... 1,060 



Diuua, dbau. Variety— Dhaul • dhaur. 

Where grown — Cawnpore ; Bareilly ; Shahj&hanpur. 
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General appearance — Mainly drab coloured, bnt tinged with green at 

the top and bottom ends ; scored longitudinally. 
Type— B. 

Bloom— Good deal. 

Node* — Ring N t — Distinct ; orango coloured or brick red ; fre- 
quently braider at one side than at the othor. 
Band N 3 — Drab or green coloured ; root dots distinct and 

prominent. 
Band N ; , — Gray coloured. 
Height — 6 to 8 foot. 
Girtk-V to 2i". 
Interludes — 5" to 6". 

Aerial roots — Occasionally at lower end. 
Dry leaves —Remain folded tight. 
Dr. Leather's Analysis — 

Percentage of wigar to juice ... ... ... ... 13*83 

Do. of glucose in juice ... ... ... ... 0*57 

Specific gravity at 16-5° C. ... ... ... ... 1,066 



Variety — Matna x Matna. 

Where grown — Cawnpore and Shahjahinpur. 

General appearance — Green and drab coloured ; fairly straight, but 
the tall ones bend at the top ; scored longitudinally ; black patches 
infrequent. 
Type — B, sometimes 0. 
Bloom — Good deal. 

Nodes — Ring N, — Orango coloured and moderately distinct. 
Band N 2 — Drab ; root dots very distinot. 
Band N 3 — Very indistinct. 
Heiijht — 7 to 8 feet. 

Girt/*— 2" to 2£ B at Cawnpote ; 2" to 3" at Shahjnhanpur. 
Iniernodes — 4" at Cawnpore ; 2" to 3' at Bhahjahanpur. 
Aerial roots — None. 
Dry leaves — Remain folded. 
Dr. Leather's Analysis — 

Percentage of nugmr to juice ... ••- ••• 13*86 

Do. of glncooe in jnice ... ••- ••* 0*77 

Specific gravity at 16*5° C. ... ... ••• 1,067 



Variety— Pansibi V*****. 

Where grown — Gorukhporo. 

General appearance — A pale green to yellow cane ; straight, in- 
clined to sprout at upper ond. This is probably not the same as 
the Pansabi grown at Bebeu. 



17X 



Jilmim — Some. 

Height— & foet. 

Girih-lf. 

iHtertwlei—il' to 5*. 

Aerial mots — None. 

Dry leaves — ilemain folded. 



Chani. Variety — ( Vtuni. 

Where grown — Bareilly, Shalijtflianpur. 

General appearance — Mostly yellow, with palo green ; very like 

rdkra ; but the internodes are lunger, and the Band N ; , is much 

darker. 
Type~B. 

Bloom — Good deal. 

Nodes — Bund N ; , — Distinct ; blue gray. 
Height— & to 6 or 7 feet. 
Girth— i' to 24". 
Inter nodes— 4? to 6". 
Aerial mots — Common ut lower end. 



SuMuti. Variety — Sarauti. 

Where groicn — Bi'mi Banki. 

General appearance — A white cane ; bluish coloured ut node*. 

H<«>m— A little. 

Heigk—Z to 4 feet. 

Girth— 1$ to 2f . 

Internodes — 2|" to 3". 

Aerial roots — Infrequent. 



Kasww. Variety — Kasiedr. 

Where grown— Bira Banki. 

General appearance — A bluish white coloured aunu , sti-u^hl. 

Bloom — Some. 

Ileig/d—H to 5 feet 

Girth— 1^" to 2J". 

Internodes— 2^" to 3". 

Aerial roots — None. 

Dry leaves — Remain folded tight, 



Kitavn. Variety — Kitdca. 

Wfure grown — Shnbjaha'upur and Bin Bunki. 
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General appearance— A pale yellow to green cane. 
Bloom — Fair amount, especially at nodes. 
Nodes — Almost colourless and smooth. 
Height— 4 feet. 
Girth— 2* to 2$ ". 
Inter nodes — 3' to 4." 
Aerial roots — A little at lower end. 

An experiment mtide by Mr. ttioketts, Speaiul Manager of Court of 
Wards' Estates, Bdra Bunki, on 728 square feet gave the following 
results. It is equal to an outturn of 2, IS 4 lbs. gur per acre. 
The land was nnirrignted alluvium. 

Lb». 
Cane ... ... ... ... ... 000 

Jutee ... ... ... ... ... 310 

Gvr ... ... ... ... ... $tf 

Percentage of juice to ctmo ... ... ... 62-ti 

Do. of gur to cano ... ... ... 7*2 



Variety— Refira. Behra. 

Where grown — Gornkhpore. 

General appearance — A pale yellow cane ; inclined to aprout at 

the top end. 
Bloom — Some. 
Nodes — Smooth. 
Helglit — 5 feet. 
Girth— 2$". 
fntemodes—2" to 3|". 
Aerial root*— None. 
Dry leaves — Open out more or less. 



Variety — R&mwie. Rtowle. 

Where grown — Sitapnr, Bara Bnnki. 

General appearance — A yellow enno with pink patohes ; smooth and 

straight ; does not sprout. 
Bloom — Muoh. 

Nodes — Smooth, with orange ring nhove them. 
Height — 4 to 6 feet. 
Girth— H" to 2". 
Tnternodes—Sf' to 6". 
Aerial roots — Common nt lower end. 
Dry leaves — Remain folded, 
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The following figures were obtainod in experiments made by Messrs. 
Martin and Rlcketts, Speoial Managers, Court of Wards' Estates, 
Situpur and Ba"ro Banki. Mr. Martin's test was taken on .Jj aore, 
and shows an outturn of 1,824 lbs. gur per acre ; Mr. Rioketts* was 
on 1,029 square feet, and is equal to 2,370 lbs. pur per aore. 





Mr. Martln'a Tesn 


Mr. BlckeiM' Tart, 




(Sittpnr.; 


(JMnBunU.) 




lbs. 


lbs. 


Cane 


798 


BOO 


Juicd ... ••• 


420 


289 


Our ... ... 


57 


56 


Pcroer.t&go of jnioe to oano 


... G2-6 


67*8 


Do. of g*r to case 


7-1 


11'2 



Farrinb. Variety— Parr&rah. 

Where grown — Sita*pur. 

General appearance — A straw yellow to pale green coloured cane ; 

fairly straight. 
Bloom — Good deal of pale blue. 
Nodes — Dark green above nodo. 
Buds — Inclined to sprout. 
Height — ii to 6 feet. 
Girih—2l" to 2|\ 
Tnternodef—SP to 4$". 
Aerial roots — Nono. 
Jhif leaves — Remain folded tight. 
A test made by Mr. Martin, Special Manager of Court of Wards' 

Estates, gave the following outturn on g acre, which is equal to 

2,848 lbs. gur per aore. 

Lbt. 
Cane ... ... ... ... ... 1,063 

Juice ... ... ... ... ... 577 

trVT ■ ■• ... ... ... ... 89 

Percentage of jnioe to oano ... ... ... 54-2 

Do. of gwr to cane _ ... ... 8-3 

Variety — Karwie. 

Where grown— BSra Banki. 

General appearance — A pale yellow oane; thinner at lower end 

than at upper end. This cane appears to be similar to ehuni. 
Bloom — A good deal. 

Nodes — Smooth ; Ring N I distinct and orange yellow coloured. 
Height— -3 to 5 feet. 
Girth— If to 2". 
Internodet—S!' to 5". 
Aerial roots— Some at lower end. 
Dry leaves— Remain folded tight. 
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Variety— 11am. ™*™. 

Where ^rrown— Shahjfihfinpnr. 

General appearance — A 3'ellow green cane, much inoliued to sprout 

along its whole length ; straight. 
Bloom— None. 
Height — 4 to 5 feet. 
Girth— 31" to 4". 
Jntemodcs— 2i" to Stf. 



Variety — Munga. mmgB. 

Where grown — Bara Banki. 

General appearance— A. yellow and bright green coloured oane ; 

straight. 
Bloom — Hardly any. 
Height — 6 to 7 feet. 
Girth— li" to 2*. 
Tnternodes—4!' to 6". 



Variety — Munga. Munga 

Where groimi — Shahjdhfinpur. 

General- appearance — A bright green coloured cane ; inclined to 

grow crooked. It is doubtful whether this is thn an me variety as 

that called munga at Barn Banki. 
Type—D. 

Bloom — Hardly any. 
Heiglit—6 feet. 
Girth— 2" to 2£". 
Intemodea— 2 J" to 4". 
Aerial roots — Common for three-fourths of the whole length. 



Variety — R&kra. Bikra. 

Where grown — Shahjdhanpur. 

General appearance— Colour almost white. 

Type— B. 

Bloom — A little. 

Nodes — Ring N\ distinct ; yellow. 

Height — 7 foot. 

Girth— 2" to 2|". 

Internodes—W to 3*". 

Aerial roots — None. 

Dry leave*— Remain folded tight. 
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GINGER— Zlngi1#r ofichialt—ttosooe. 
Natural order — Seitamlnetr. 

Mar£thi, Ale ; GujarlUi, Adu ; Kanarose, Alia. 

Watt stays, " Ginger is not known in a wild state, but it ' is, 
doubtless, a native of tropical Asia, in which it has boon cultivated and 
exported from very remote times. It is now grown in all hot climates. 
In India it is grown in all the warmer parts, hut ohiefly in the plains. " 

This plant belongs to a family ofaromatio herbs with creeping 
root stocks or rhizomes. Turmeric and cardamom belong to the same 
family. The ginger plant is a perennial. The steins are about 18" 
to 24" high in a good orop, and do not branch. The leaves are linear 
lanceolate. The plant rarely produces flowers in the Bombay 

Presidency. 

The orop ocoupies from 1,000 to 1,500 acres annually in the 
Presidency Proper. It is a very important orop in Baroda Territory. 
Ahmedabad grows 300 to 400 acres, Kairn 300, Surat 200, Stftura 
120 Thana 200. In other districts of the Presidency the cultivation is 

very trifling. 

Ginger likes a deep, rich, free working soil, whioh is naturally 
woll drained. It grows to great perfection on the deep, alluvial, sandy 
loams [gor&lu) of Kaira and Baroda. The garden land of Surat in 
which the crop is important is somewhat heavier, hut of the same 
general oharaoter and consistence. In the Th&na District, where the 
rainfall is heavy, the crop is only grown in the strip of deep, sandy 
soil which fringes the coast in the Malum and Basaein Tctiukas. 

Rotation. \ n Thana, ginger is rotated with betel vines, plantains and sugar- 
cane. In Northern Gujar&t it is rotated with a number of other garden 
crops, such as sugarcane, surans, turmeric, onions, garlic, chillies, 
brinjals, cabbages, methi, &o. Most of these crops are found in different 
patohes in the same garden in a single year. 

Mixture* Ginger in Thana is grown alone. In Northern Gujtir&t, a thick 
sprinkling of gm&r is sown with the crop. Yams are planted at the 
corners of the beds and along the band/it which separate the beds, or, 
instead of yams, turmeric may be so grown. 

Cultivation in thk Kaira District. 
Early in May, about forty loads of old farm yard manure should be 
given per acre. Tank mud Is sometime* used instead of part of the 
above dressing. The tank mud requires some time to weather into 
a pulverized condition, and is therefore carted on to the land 
in April or earlier. The land is watered to admit of ploughing* 
and when properly dry, ploughing begins, Tqo land is ploughed as 
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often us is necessary to loosen the soil to a considerable depth ami 
secure u lino Btato of tilth. Four to sis ploughings with the light hat 
uro needed. If left untouohod for u fortnight after ploughing, the siir- 
faoe becomes quite friable, and k yarns or bods should at once be formed. 
These ure laid out with exaotnoss. The compartments are usually 
8 cubits by 4 cubits (about 12 feet by G feot), and a water channel runs 
between each double line of these. Thus the water channels are 
8 oubits distant from euoh other. If the ground is uneven, the bods 
may be of smaller size ; but wherever the ground is tolerably level, the 
size mentioned is common. 

The ginger sets which consist of pieces of the rhizome bearing two 
or three buds are now planted with the greatest regularity in rows 
at a depth of 2 inches below the surface and a span (9 inches) apart 
in each direction. "With a narrow jidnlo, the cultivator dexterously 
forms a number of equi-distant little pits in the kyfira. The sets are 
pressed down into those pits, covered with soil, and the whole surface 
smoothod with the hand. In a kyara (8 cubits by 4 oubits) 144 sets 
uro planted. Allowing for water channels, about 550 beds go to the 
aura. Consequently, an acre requires about 77,000 sets. 1,200 to 
1,500 lbs. are sufficient to plant an acre, but the weight of sets varies 
somewhat with the size of the rhiaomes from which they are out. The 
seed rate is, therefore, sometimes about 2,000 Iba. per acre. A given 
weight of sets cut from well developed rhizomes will not go so far in 
planting as the fame weight cut from rhizomes whioh are not so well 
developed. Well developed rhizomes, however, produoe the best seta. 
There is a general belief among cultivators of Baroda and of the Kairu 
District of Gujarat that ginger for planting purposes should have been 
grown in a soil that had not been previously irrigated for some years. 
They bring ginger for sets from the Ahmedabad Collectorate, because 
they think and say that their own would rot in the ground. Flunting 
takes place in May or early in June before the monsoon breaks, and 
immediately the sots are in the ground, water is applied. Along with 
ginger seeds of guvar are often sown a decided sprinkling over the 
whole ground. The variety commonly grown is xotia. It grows iu 
rioh garden land about 8 feet high, and yields pods which are esteemed 
us a vogetable. The guvar shades the young ginger. The side leaves 
are stripped off as the pods are plucked, and thrown down in the ginger 
as a green manure. The guvar should be uprooted and removed as 
soon as the green pods am all plucked. The leaves, if not used as 
green manure, are used as oattle food, and the stalks, when dry, as fuel. 
In Gujarat, generally, castor cuke is alwuys given in repeated top 
dressings after the orop has made some progress. Rioh, well-to-do 
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cultivator* give as nmoh as 3,000 lbs. pur acre in addition to the farm 
yard manure applied before plantation. In the Malum gardens an ap- 
plication of oastor cake alone is used, and 3 tons (sometimes more) per 
nore arc given in three top dressings — the first in July, the second iu 
August, the third in Septembor, the last boing the heaviest. The 
castor cake should be crushed to u tine powder before application, and 
stirred into the soil with the khur/Kt (weeding hook). 

Weeding is thoroughly done by hand tool (k/turpa) ; the crop may 
have to be gone over from three to six times according to the condition 
of the field. Two of the most troublesome weeds are chido and luni. 
The former (Seir/nu marUimun) is a grass-like sedge, with fibrous roots 
and vertical root stocks which descend 8 to 12 inches below the surface, 
and there connect with an extensive system of rhizomes, which it is 
next to impossible to eradicate. The latter (Portulaca quadrifida) is a 
small dicotyledou, with a creeping aerial stem rooting at the joints and 
beurin" fleshy leaves. It overruns the surface with great rapidity, and 
would tjuiokly do great damage if not removed. 

Ginger, on the lighter descriptions of soil, must be watered every 
six days until the rains. If thereafter there is a break in the 
rainfall of more than ten days' duration, irrigation must be 
resumed. When the rains cease, irrigation is required every sixth 
day until the orop is ripe. The crop is ready for harvest by Novem- 
ber or December, but no certain rule can be given. A liberal appli- 
cation of manure — particularly a top dressing of castor cake — would 
hasten maturity by a month or more. 

Ginger is dug by hand with a small native hand pick, and is sold to 
& dealer who either sells it as ginger or oonverts it into sunth, in 
which form it is used for condiments and medicines. 

Under favourable conditions, an acre may yield 1 2,000 lbs. of dry 
cleaned rhizomes. The suu dried i«trtially oleaned rhizomes are sold by 
the cultivators to doalors at 40 to 50 lbs. per rupee in ordinary seasons. 
Selected pieoes of rhizomes after storage for several months are worth 
as sets for re-planting about 25 lbs. per rupee. A orop test whioh was 
taken in the Surat District in good garden land in 1895-06 gave for a 
mixed orop of ginger and turmeric the following outturn results : — 

, For Aorc. 

Lbs. 

Ginger 8,887 

Turmeric ... ... ... ••• ... ■■• --■ 3,564 

The central room of any ordinary well built house is usually cool 
and, therefore, more suitable than a warmer apartment for the storage 
of ginger. A cool moist atmosphere and ventilation are required. 
The ginger should be sorted before it is stored, and any decayed por> 
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dons removed. Tho apartment is propared by digging tip the earthen 
floor 10" to 12" deep and by soaking the upturned earth with water. 
The water is absorbed in eight or ton days, and the floor then becomes 
dry enough. The sun dried sorted ginger is then built up in a heap to a 
height of 4 to 5 feet. If the room is large, and tho ginger not sufficient 
to fill it, the heap is built to the required height on a portion of the 
floor. The heap when finishod is covered with dry dead turmeric or 
ginger louves which are sprinkled with water. The heaps are examined 
periodically once a fortnight or oftener. If tho ginger in the centre 
of tho hoap is found hot or warm, tho whole is removed from the room, 
and any decaying or rotten pieces separated. In three or four days the 
ginger is again heaped up. If the hoap remains cool during storage, tho 
owner knows that tho ginger is taking no harm. In April and May 
tho doors of the room should be kept open, us tho outside temperature 
is then very high, and the storage room should be ventilated as 
much iw possible. During the vory hot weather the stored ginger 
should be often carefully examined, as it is apt to go wrong at this time, 
and tho prompt removal of deoaying portions is absolutely necessary. 
Ginger can bo stored as doscribed for seven or eight months. Gin- 
ger during storage loses weight by dryage, und also a certain 
proportion gets rotten. This loss will vary from 15 to 20 per cent, in 
well stored ginger and from 20 to 40 per cent, in ginger less care- 
fully stored. The dealer, howover, who stores green ginger waters 
it before he offers it for sale. The water is absorbed, and tho ginger is 
increased in weight. 

The best sunth is prepared from well developed, properly matured The preparation 
rhizomes. The best shoots of each rhizome are equally well suited for get) from green 
sunth or as sets for planting. Tho residue left when the best shoots Sistrict! 1 * "** 
are removed is called sakat. This will yield 14 to 16 per cent, of 
interior sunth, while the well developed selected shoots will yield 18 to 
23 per cent, sunth. 

The ginger when it is dug is sun dried, and then adhering earth is 
removed as far as possible. The first operation in sunth making is to 
soak the partially oleaned rhizomes in water. This with rubbing cleans 
the rhizomes, and also softens them. The soaking facilitates the removal 
of the outer skin. It is soraped off with a shell or broken piece of 
earthenware. The scraped ginger is now washed and exposed for three 
or four days to the sun on an ordinary threshing floor. The ginger is 
thus bleached and dried. It is now rubbed by hand. The object is 
not dear. Tho operation is done carefully, so that the shoots are not 
broken. The ginger is agaiu bleaohed in the sun for three or four 
days, and again hand rubbed. It is now steeped in water for two hours, 
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und exposed on a olean floor to the sun until it gets dry. When dry, 
it is rubbed on a ooarse cloth or ooarse sacking. This removes any 
outer akin not previously removed by scraping. The swith is now 
ready for market. The oost of ttmth making is about Rs. 3 per khandi 
of 20 maunds of green ginger. A Surat maund is 40 sets of 88 tolas 
(39 tolas per lb.). 

Cost of cultivation, Swat District. 



Manure SO loads and spreading 

Preparatory tillage — 6 ploughings with light hal t 3 

barrowings, onoo levelled with plank roller 

Making bedii and water channels and levelling beds ... 

Digging pits and planting ginger 

Cost of ginger sets 1,600 \\m. por iutro. (This quantity 

After storage is equal to ubont 2,00(1 lbs. of selected 

sets sufficiently dry for storage.) 

Top dressing with castor cake 2,000 lbs, per acre 
Hand weeding four times and earthing np ginger plants 

in September 

Inigai ion — watering three times before rains, four times 

during rains and eight times after rains 

Digging and cleaning ginger (good crop) ~. 
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TURMERIC— Curcuma longa— Roxb. 
Natural order— Scitamineas. 

Mtirithi, llalad ; Gujariti, llaldar ; Kanarese, Arshana. 

This is a perennial herbaoeous plant which is cultivated for the sake 
of its rhizomes. The leaves have long leaf stalks, with long moder- 
ately narrow blades, widest near base and thence tapering to a point. 
The flowers are " yellow, arranged in spikes, each in the axil of a 
greenish or purplish red bract. The summit of the spike is com- 
posed of the empty bracts which are white, tinged with pink. " 
(Outhie and Fuller.) 

Simmonds Bays that Curcumu longa growB wild in Mysore. Some 
varieties of Curcumu are undoubtedly found wild in India. Some 
writers appear to have mistaken thoBe for a wild form of Curcuma 
longu. Dr. Watt thinks it is a Chinese or Cochin Chinese species. 

There tire two distinct varieties — 

(a) with hard, rich coloured rhizomes, from whioh a yellow dye 

is obtained ; 

(b) with softer, larger, lighter coloured rhizomes whioh are 

edible. 
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Turmeric ia extensively cultivated all over India. In 1898-99 the DUtrlbaUon. 
Bombay area was 5,300 acres. Satan is much the mcwt important 
centre of cultivation, and claims four-fifths of the whole. Sholapur and 
Belgaum grow fair areas. Throughout Gujnritt the crop is im- 
portant as a subordinate orop with ginger, and the area roturns for 
Gujarat are therefore estimates. 

Turmeric does best in medium blaok soil naturally well drained. Sella. 
Such laud in the Docoan with canal or well irrigation is capable of 
growing all kinds of garden orops. Lighter descriptions of garden 
soils are better suited for ginger than for turmeric. 

Yams are generally grown subordinate to turmeric, the turmerio Mixture*, 
being planted in the beds, the yams from 2£ to 8 feet apart along the 
borders of tho bods, with chillies at the oornors. Sometimes ginger is 
planted in the beds, and the turmeric ocoupies the bordors only. 

On mixed black soil in tho Decoan, turmeric is rotated with sugar- Rotation*, 
oane, chillies, groundnuts, onions, irrigated wheat, gram, &c, and the 
land is occasionally rested from irrigation ; then dry crops otjowdr, 
b&jri, &o„ are grown. In Gujarft on garden land the crop is 
rotated with sugarcane, ginger, onions, garlic, swans and the other 
ordinary garden crops. 

Ginger and turmeric are usually cultivated together on deep, free Q- mgaaa a sub- 
working, loamy soils. The two crops are olosely related from a •«''-«♦-»——'• 
botanist's or agriculturist's points of view, and are well suited for 
mixed cultivation. The long straight turmerio leaves stand above 
the level of the ginger, and thus get abundanoe of light and air. More- 
over, they give to the ginger beneficial shade. Turmeric as a 
mixed crop with ginger gets the same treatment as the latter. 
The cultivation (U., the preparatory tillage, planting, weeding, top 
dressing, and watering) is identical with that already described for 
ginger. The sets of turmerio are seleoted pieces of rhizomes, with 
two or three eye buds. 600 to 800 lbs. of good sets per acre are re- 
quired to plant the borders of ginger beds. The turmeric seta are 
planted 12 to 15 inches apart. Turmerio is ripe when the leaves die 
down. It is dug up about December-January with a small hand 
pick, generally after the ginger » removed. 

Cultivation or Tubmbric and Yams is Gujakat. 

The land ia prepared and laid out into beds 12' x 6' as for 
ginger. 1,800 lbs. to 2,000 lbs. per acre of turmerio and 600 lbs. to 
700 lbs. per acre of yams are required to plant an acre. A yam of 
full average «*> g™s six to eight sets for planting. The turmeno seta 
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are planted in eqni-distnnt pits dug from 12" to 15* apart in tho 
beds. Tho pits should be about 3" deep. Eaoh set is placed in 
a pit and carefully covered with loose soil pressed down over 
it. Tho yam sets are eaoh planted in pits dug 4" deep along 
tho borders and 2$ to 3 feet apart. Very often seeds of ohillies 
are sown at the cornors of the beds, and three or four seedlings 
left in eaoh dump to grow. The crop needs oareful hand weeding 
from time to time, and irrigation, when needed, every eighth day. If 
narrating, the crop is planted in May, it is dug up in Deeembor-Jannary or 
February. Neither tho turmeric nor the yams are damaged by being 
left in the field aftor maturity. Thoy are dug up usually as the 
owner Bnds a good market — tho turmeric by moans of a small 
plok, the yams by means of a pick with an iron pieoe some 15" 
long. - The yams are deeply buried in the soil, and it is an expen- 
sive process digging them out without breaking or damaging tho 
tubers. 

OattniB malts. Two crop tests taken in 1895-9G in good garden land in tho 
Surat District gave the following outturn results ; eaoh crop was con- 
sidered fall average : — 

Pint Test. 

Per Aore. 
Lbs. 

Turmeric 13,570 

YamB ~ 6,023 

The above weights represented the weights of tho 
dug by aotual test. It was found that the ratio of cleanod green 
turmeric with old sets removed to uncleaned turmeric as dug was 
as 11 to 16. 

Y»tae. Cleaned green turmeric as sold by the cultivator to the dealer 
is worth in ordinary seasons 60 to 70 lbs. per rupee. The low by 
dryage subsequently is very considerable. Turmeric sets are worth 
about Us. 25 per khandi of approximately 780 lbs. 

Diseases. The turmeric crop in the Bombay Presidency is praotioally exempt 
from any kind of disease. During excessive rain on medium black 
soil the sets rot. 

The dye. The voriety oommouly grown for dye is called tokhemdi halad, 
and has very hard rhizomes. Turmeric yields a fl eeting dye of a dull 
yellow colour. The rhizomes after being boiled are mashed to a pulp, 
and a decoction is made from the paste. In this cloth may be dyed ; 
but, as already notioed, the dye is not fast. The action of an alkali 
change the colour to red. 
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Cost of cultivating Turmerir and Yam*, Sural Jh'stritL 

Per Acre. 

Br. a. p. 

Manure— 40 cart IomIb ordinary manure and spreading. 21 
Preparatory tillage — 6 ploughing!) with light hal—2 

harrowlngs and levelling with plank-roller C 8 

Making bads and water ohannel* and levelling beds ... 3 8 

Digging pits and planting tarmurio and yams ... 4 

Cost of turmeric rate 1,800 Jbs 55 

CoBt of yam asti 600 lbs 13 

Hand weeding four times 4 8 

Irrigation — watering three times before rains, four 

times during rains and eight times after rains ... 40 

Digging and cleaning tiirmorlc 9 

Digging and oleaning yams 4 

Rb. ... 150 8 



THE ELEPHANT'S FOOT— Amorphophallus companulatus—Blume. 

Natural order — Aroidece. 

Gujariti, Suran ; Marfithi, Suran ; and Kanarese, Suran. 

This is a perennial, stemless herb which is cultivated for the sake of 
its oorm. The round, tapering, variegated leaf stalks rise singly or in 
pairs from eaoh oorm and oarry the leaf horizontally at the top. " The 
leaf blade is large, twice bifid, the division* outwardly pinnatifid, ul- 
timate segments oblong aoute." (Dnthie and Fuller.) The oorm when 
fully grown is a foot more or less in diameter. Its shape somewhat 
resembles an elephant's foot, henco the name. There is one central 
eye-bud, and in a large oorm several lateral tuberous exorescenoes, each 
of whioh, if cut off and planted, will grow in the first season into a very 
small suran. 

Dr. Watt says the luran is a native of India and Ceylon, and is oul- Habitat 
tivatod throughout the Peninsula in rich moist soils. 

Tlie area under this orop is not separately returned. The crop is 
important, ohiefly in Gujarat and Baroda Territory. 

The best orops in the Bombay Presidency are grown on the deep, 
alluvial, sandy (porddu) soils of the Charotar villages of Kaira and 
Baroda, and in somewhat similar soil in the garden lands of the Surat 
District. In the Deocan the suran thrives excellently on mixed black 
soil, suoh as suits other irrigated crops. 

The orop is usually grown alone, excepting that son (Crotalaria 
juncea) is thickly broadcasted between the surans and allowed to 
grow to a height of 2$ to 8 feet. The san is then uprooted, broken 
up by hand, and laid down on the surface as a green manure. 
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Cultivation. The auran is a gross foeding plant which requires plenty of manure 
and heavy irrigation. The plant is propagated, in the first instance, 
from the tuberoiiB excrescences which nre out from fully developed 
coring. A big corm will yield five to eight tuberose buds for planting. 
These buds weigh from 1 to 4 ounoes each, the average size weighing 
about 2 oz. Buds of average size should be planted at the rate of sixty 
to eighty in a bed 12 feet X 6 feet. For the first year's crop less ma- 
nure is required than for the crop grown from bigger oorms in subse- 
quent years. But the preparatory tillage must be thorough, and at leaBt 
thirty cart loads of farm yard manure per acre appliod. The prepara- 
tory tillage should be complete early in May. Beds 12' X 6' are now 
formed, and the buds planted in shallow equi-distant pits. On the 
surface of the bed over each bud a layer of mango, &o., leaves should be 
put as a protection against the scorching heat of the sun. Water is 
given at once, and the field will require three or four waterings before 
the rains. Irrigation is required during breaks in the rains and regu- 
larly once a week after they cease. The crop is carefully hand weeded 
as required during growth. The leaves die down in November- 
Deoember, and the first year's produoe is then dug. It consists 
of small, properly shaped oorms which weigh about 4 oz. to G oz. each. 
These when dug out and dried in the sun are heaped up under 
shade, and kept for re-pl»nting on a different aren in the following 
May. 
te- Forty small corms are planted in a bed 12' x 6'. The cultivation is 
precisely the. same as in the first year. In January the second year's 
crop is dug out. The corms weigh 1 to 1£ lbs. They are heaped up 
in the shade, and re-planted again in a different area in May — fifteen 
in a bed. The tillage being the same us already described, forty loads 
per acre of manure should be given, and at the time of planting son 
should be broadcasted thickly in the beds as a green manure. The 
sun grows quickly, and gives beneficial shade to the suran leaves. The 
produce dug out in January consists of surans which weigh from 3 to 
5 lbs. each. The larger sizes are sold, the smaller re-planted in 
May again on a different area. A heavy dressing of manure of 
at least forty cart loads per aore is given, and again san is grown 
as a green manure. The san smothers weeds, and the same 
extent of hand weeding is not required as in the first two 
years. Either six or eight surans are planted in a bed in 
the fourth year. This year's crop has an extremely handsome 
appearance. When in full vigour of growth, the leaves stand quite 
4 feet high, and completely shade the ground. 
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It is customary to sow in this orop seeds of dudiii {Lagenaria 
vulgaris), bottle- gourd, two sit the end of each bod. The plants grow 
vigorously, and should be luyered down here and there, so that, when 
the surans die down, the dudhi stems completely shade the ground. 
A good orop yields 8,000 to 10,000 lba. of bottlo-gourds per acre. 
The diulhiy if planted in October, becomes exhausted by February. 
Irrigation should then cease, and the surans dug out when the soil 
sufficiently dries. The surans of the fourth year weigh from 10 to 20 
lbs. aaoh, some particularly well developed ctorms being heavier. In an 
aore (allowing for water channels) there are, Bay, 500 beds ; 3,360 surans 
will be obtained por acre. At a very moderate estimate these will 
weigh 15 tons. 

The gross value of produce ut un average market rate of lis. 25 per 
klumdi of 780 lbs. oomes to lis. 1,077 per acre. 

The cultivation of these crops can only be undertaken by well-to-do 
cultivators, a large amount of capital being sank particularly in the 
fourth year on account of the value of the sets planted. Surans have 
been known to weigh 40 lbs. or more, but that weight- is quite un- 
usual. The corm keeps good for a considerable period, if stored quite 
dry in heaps in a well ventilated room. 

Cost of cultivating Surans in the Fourth Year, Svrat District. 



40 cart loads ordinary manuro and spreading ... 

Preparatory tillage — 6 plonghings with light \al, 2 harrowing* 

and levelling ... ... 

Making beds and water channels 

Making pits and planting turant 

Sowing tan and cost of seed 60 lbs. per aore 

Cost of turatu 12,000 lbs. per acre at Bb. 35 per *Aan/f t (780 lba.) 38S 
Uprooting and breaking np tan as green manure crop and twice 

hand weeding <> 

Irrigation — three times beforo rains, four times during rains and 

ten times after rains 46 

Digging and cleaning turatu 10 
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THE KACHU — Colocasia antiquorum — Schott. Syn., Arum colocasia. 
Natural order — Aroulece. 
Uujarati, Alu ; 1'ihdra, or Pdndatla, for leaf; Alvi t for corms; 
Murathi, Alu ; Kanarese, Shy&mi. 
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The long stalked, purplish, green, distinctly veined, large leaves spring 
from a oorm. Loaves are " peltate, cordate, ovate ; flowering stems 
shorter than the leaf stalks, spathe exceeding the spadix, cylindric 
erect." (Duthie and Fuller.) Established plants Bend out off-sets 
which root down and produce perfeot plants. The loaves, stalks and 
oorms have somewhat aorid properties before they are cooked. Several 
varieties are cultivated. 

The wild form of this arum is a weed in marshy places, and the 
cultivated plant grows best in damp situations. Patehes are grown in 
the backyards of houses. Alu grows well under heavy sewage irriga- 
tion. In tho garden lands of Gujarat it is common to find a patch 
of Alu near a well with single plants at the corners of beds of other 
irrigated crops and here and there through a garden. The crop is 
rarely grown over a large area. When grown alone, the land is 
carofully prepared as for other garden crops, and laid out into beds 
12* X 6' for irrigation. Forty plants ooaupy eaoh bed. The crop should 
be freely manured and watered, also weeded as required. Off-sets 
should be removed before they root, unless it is desired that the whole 
surface should be covered with plants. This is, perhaps, advisable 
when the crop is grown under sewage irrigation for tho value of its 
leaves and leaf stalks. If grown for its corm, the plants should be 
12" apart. It takes ten months for the oorm to reach maturity. 
When the crop is planted four or five months, the leaves and 
stnlks may be gathered every three or four days. They should 
be out off close to the ground whilst young and tender. A few 
older leaves should always be left to preserve healthy, vigorous 
growth. 

The conns contain much starch, and afford an important article 
of native- diet to the rich as well as poor. Before being cooked, they 
are scraped, or partially peeled, and then cut up into small pieces. 
Boiling extracts the aorid principle which the comas oontuin. The 
first water used is thrown away. When sufficiently boiled, the soft 
pieces are fried in oil, and then subjected to a gentle heat in a close 
vessel. The usual native flavouring, material and condiments are added, 
tamarind being specially necessary to counteract tho acridity left. 
The stalks are sometimes cooked separately from tho leaves. The thin 
fibrous cuticle is removed by hand and the stalk cut into short pieoes. 
These when cooked are flavoured with condiments and »/u/. To this 
preparation is added boiling oil (phadni) y in which mustard, assafostida, 
cumin and turmeric are previously mixed. The prepared dish is a sweet 
curry. The leaves*, us well as the stalks, are made into a preparation as 
under : — The stalks and loaves chopped fine are boiled with a pulse- 



193 



When oooked, the usual flavouring material is added. Sufficient 
ddl flour is added to give oonsistenoe, and a gentlo heat applied. 
When sufficiently oooked, boiling oil (jphodnt) with the usual 
admixture of mustard, &c, is added. These are only one or two 
ways of the many in which the vegetable is utilized in native 
households. 



SWEET POTATO— fpomaa batatas. 
Natural order — Conwlvulacece. 

Marathi, liat&le ; Gujarati, Sakaria ; K£narese, Genasu, 

Sweet potatoes are belioved to be indigenous to tropionl South 
Amerioa, and were introduced into India in oomparatively recent 
timos. 

Two varieties are in general cultivation throughout the Presidency. 
The variety most commonly cultivated has cordate, rather sharp- 
pointed, leaves, with long,, vigorous growing vines or trailing 
stems. The loaves in a thriving orop have a peculiar bronze, 
shining appearance, and some leaves are irregularly lobed or 
indented. The flowers are pale purple. The tubers vary in size 
according to the vigour of the crop. They are always fairly long 
and spindle shaped. A luxuriant, well manured crop produoes large, 
long red or purple red tubers, often 2" in diameter at the middle and 8" 
or 9" in length, whilst those from an ordinary crop are rarely more than 
l' in diameter and 5" or 6' long. The red or purple variety is believed 
to be sweeter and less stringy or fibrous than tho white variety. 

The seoond variety with white tubers does not usually produoe such 
a vigourous growth of vine and leaf as the red. It is grown in 
Ahmedabad, in parts of the Deocan, and is in general cultivation in 
parts of the Southern Maratha Country. The leaves are deeply 
indented like math (Phaseol-us aconitifolms). The flowers aro white, 
and the tubers larger and ooarser than the rod and more uniform in 
shape. 

Sweet potatoes are not very extensively grown in the Presidency. 
The area is about 1 2,000 acres annually. 

The orop occupies an important position, however, amongst garden 
crops, being suitable for considerable variety of soils. It will grow 
on the lightest description of sandy soil. It thrives on such soils if a 
liberal application of manure be given. It also does well on loams 
or even on soils still stiffer in charaoter. It does best in such fields 
as are thoroughly well prepared by deep tillage, the soil being loosened 
and made friable to a considerable depth. The crop does not thrive 
exoept on naturally dry land, a water logged condition of soil oausing 
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serious damages. It may be grown, however, on land in weedy condi- 
tion with fair success, and then exorcises on ameliorating influence, 
because the mass of trailing stems and leaves choke out surface 
weeds, and tend to suppress suoh as are more or less established. 
Moreover, in harvesting the crop, the soil has to he thoroughly dug 
to a depth ot a foot or fifteen inches, and deep rooted w«eda 
are thus destroyed. Sweet potatoes are very oommonly grown 
in dry, river bed land, when the stream is small in the fair 
season. 

The crop is generally grown during the oold reason and under 
irrigation, but in light dry land a nun crop is sometimes grown. It 
may be grown after such rain crops us quiokly ripen, but usually is 
tbe sole crop of the year. 

The land should be well worked during the monsoon by repeated 
ploughings and borrowings. In September a liberal dressing of well 
decayed form yard manure should be ploughed in. Thirty curt loads 
per acre of manure is sufficient. Planting is usually done in Outober- 
November. The field before plantation should be laid out for irriga- 
tion by forming beds of convenient size. These tire ordinarily 12 feet 
by 6 feet in Gujarat or 10 feet by 10 feet in the Deccan. The crop 
U propagated by cuttings, sometimes planted in flat beds, sometimes 
on ridges. The latter is the preferable plan. The outtings are got 
from a nursery. Iu this nursery, outtings from the vines or stems of 
the previous year's crop should be planted. Each cutting should 
consist of- a fairly mature portion of a stem, with three 
nudes or leaf buds. Two uf the nodes are placed under 
ground 2* or 3" deep, the other node with a portion of the 
cutting being free. These cuttings form roots from the under 
ground nodes, and during the monsoon produce vigourous 
growth of long, trailing stems from the bud or buds above ground, 
and from these stems tbe outtings for tbe future crop are 
obtained. 

The best cuttings are got from tbe middle portions of the 
stems. The root ends are rejected, also the tender succulent 
growing parts, the latter not being sufficiently matured for tbe 
purpose. All rootlets should be removed from the nodes before planta- 
tion. 

The cuttings if planted in flat beds are put in shallow pits dug in 
straight rows. The rows are 18" apart and the space between two out- 
tings about 11" to 12". If the ridge method of planting is adopted, a 
plough is used to form straight ridges 18" apart drawn 
Cross furrows are drawn 13 feet apart. These form 
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water channels for irrigation, and are represented by A, B and C 



i— p> 



in the sketoh. Beds or water compartments are mode by hand spade 
by earthing up every fifth ridge and also the edges of the cross water 
ohannels, the soil required being got from the ends of the ridges inside 
eooh bed. Each water compartment thus contains four short ridgea 
and five furrows. CuttingB are planted 1 foot apart on each side of 
eaoh ridge half way between the orest of the ridge and the bottom of 
the furrow, also the same distanoe apart, and in the same position round 
the inside of the bdndhs which form the watering compartments. 
About 100 to 120 cuttings are sufficient for a bed 12 feet X 6 feet. 



196 



Some will probably fail. These should bo early replooed. If the 
ridge system of cultivation is adopted, tho cuttings are kept suffici- 
ently moist for satisfactory germination, but are not actually submerged 
in water. If planted in flat beds, they are submerged, and this is 
objectionable. The cuttings usually produoe roots freely, and the 
Weeding, young shoots above ground grow very rapidly. Weeding should be 
attended to until the crop shades the ground. Afterwards no attention 
in this respeot is required. The crop should be watered every eight 
or twelve days ncoording to the character of the soil. 
Irrigation. The atoms come in contact with the wet soil after oaoh watering 
and becomo attached to tho soil by rooting at the nodes. This must 
be prevented, otherwise small thin tubers of no marketable value form 
at each point of attachment, and the tubers whioh form at the main 
root do not grow so large as when the stems are kept quite free. The 
stems during growth must lie repeatedly lifted olear from the ground, 
and turned over to prevent the formation of those roots ; and if the 
crop is good and the foliage luxuriant, these operations must be 
done oftener than in the case of a poor crop, but must be done 
with care, so that the stems and leaves are damaged as little us 
possible. 

In a luxuriant crop the growing points of the long trailing stems 
may bo pruned oft 1 without damaging the crop in any way. These 
primings provide in native households a delicate vegetable. 

It is not easy to dotermine when the crop is fully ripe. The stems or 
vines do not die down completely. Many of the leaves, however, turn 
yellow and drop off. The stems near the growing point get hard and 
fibrous. Such are the observable signs of maturity. The vines should 
be rouped close to the ground, cuttings selected for the nursery and 
such of the vines or portions thereof as are green and succulent used 
as cattle fodder. As the crop approaches maturity, irrigation water 
should be withheld. 
Harvesting. If the soil is fairly dry and not sticky or adhosive, the crop can be 
dug out in clean condition and easier than from moist sticky soil. A 
pick with iron piece about ] 5 inohes long is used for digging the crop, 
and in the hands of an expert labourer is very effective for the purpose. 
A man who is used to garden cultivation knows intuitively where he 
should insert the pick to expose the tuber most easily. Harvesting is 
an expensive operation. A poor crop will not pay expenses, whilst a 
good crop yielding 6 tons per acre gives a valuable outturn worth at 
average market rates Rs. 300 per aore. The outturn, however, rarely 
reaches the above standard. A crop planted in October-November 
ought to be ripe in April. 
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A crop teat taken in the Snrat Diatriot in 1895-96 yielded an outturn of Outturn. 
8,509 lbs. per acre, worth Rs. 203. This was the rod variety. The white 
variety on the Snrat Farm in 1899 yielded 8,560 lbs. tubers per acre. 
The red variety on the Poona Farm in 1901 gave 12,358 lbs. per acre. 

The vines or haulms should be reaped before the tubers are dug. 
The vines, if fairly green, are greedily eaten by cattle. 

Sweet potatoes provide a favourite food in both native and European Economic am. 
households in India. The tubers are generally cut lengthwise in two parts, 
and either boiled, roasted or friod. Dried tubers are sometimes ground 
into flour whioh is baked into oakes and eaten by Hindus on fast days. 
Coat of Cultivation, Swat District. 



Per Acre. 



Manure — 80 cart loads ordinary manure and spreading 
Preparatory Tillage— 6 ploughing* with Hal, 2 harrow- 

ings and levelling with plank roller 

Ridging, making beds and water channels 

Cuttings and cost of seed bed 

Planting oattings ... ~ 

Hund weeding ... ... ... ... ... ... 

Turning oveT vines to prevent rooting — twice done ... 

Irrigation— 20 waterings in fair season 

•Bemoving vines, hand digging crop and cleaning 

tubers iu medium black soil 

Rs. ... 
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THE YAM— Dhseorea. 
Natural order — Dioecorece. 

Gujarati, Batdlu ; Marathi, Konphal or Gorddu ; Kanarese, 
Heggenani. 

The tuberouB root stooks of various species of Dioscoreoe are known as 
yams. These are climbing herbs or small shrubs with twining stems. 
The stems may be round, four angled or six or more angled. The 
leaves are cordate, aouminate, net veined, stalked, and, when young, 
sometimes very brightly coloured ; the flowers are unisexual, dioeceous 
and small. The tabors may be produced on the stems, as well as under 
ground. Some species yield tubers whioh are bitter and uneatable 
until rendered wholesome by being steeped in water or in water and 
ashes before being cooked. Others never lose their bittorneBS. The 
tnbers of different varieties vary much in size, shape and oolour. The 
colour may be< white, yellow, red or purple. The darker skinned 
tubers have their flesh tinged with a lighter shade of the same colour. 
A white skinned variety may be yellow inside. The shape may be 
oblong, oval, round or kidney shaped. The size varies. 

* Operation cheaper in good, alluvial, garden land. 



General ehaiaotei 
of the plant. 
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Bombay varietal. 



Distribution 
Bombay. 



Several varieties aTe found wild in India. 8omo of the cultivated 
varieties hove been introduced. Dr. Watt names 24 species, ten of 
which are oxtensively onltivated in India. 

Four varieties at least are grown in tho Deccan and Gujara't. 

(1) Dioscorea a/ata, Roxb., Kham alu. — Has a white fleshed, ob- 
long tnber, which, tinder favourable oondiHons, grows to a large sice. 
The stems are four angled. The trailing vines should be trained on 
poles or in any other convenient way. The tnber is of fair quality. 
Two or more are found at each root. 

(2) Dioscorea c/lobom, Roxb. Chupri &lu (Kamodio, Gujartfti). — 
This variety has white fleshed, rounded tubers whioh grow to a size 
of 8 to 10 lbs. in good, well manured soil. The plant has a six* 
angled stem. The Kamodio variety of Gujara't is considered of good 
quality. Tt has a fragrant smell like Knmod rice when boiled, hence 
the name. 

(3) Dioscorea purpurea, Roxb., L6X alu, Talabda ratdlu, a local 
variety of Gujara't, — The tubers are long, large in the middle, and 
taper to each end. Good specimens weigh 7 or 8 lbs. One large tuber 
or two or more smaller ones form at each root. The skin is dull purple. 
The flesh is tinged with red, but nearly white at the centre. 

(4) Dioscorea sativa, Linn. — This is the oommonest of the yams. 
Its quality is not so good in native estimation as the three others 
named above. The Bhusra variety of Gujara't probably belongs to 
D. sativa. It is long and thick, but does not bulge in the middle. 
The flesh is white. The skin is dark dirty brown. This iB considered a 
ooarse, inferior variety, but it grows to a size of 8 to 10 lbs. 

Two other varieties are common in the Southern Konkan :— 

(1) Dioscorea aculeata, Linn. — The prickly stemmed yam or Goa 
potato, (wiled Kangar by the natives. The tubers of this variety are 
white, of fine quality, oval in sliape and not large. The stems have 
prickles, and need not necessarily be supported by stakes. The crop is 
ready in six months if planted in June, and produces a duster of 
kidney shaped tubers at each root. This variety is a native of various 
parts of India. 

(2) Dioscorea bulbifera, Linn. — Wild on the Western Gh£ts and 
elsewhere in India. It is oalled Karanda in the Konkan. This variety 
produces bulbs on tho stems. These, as well as the underground 
tubers, are yellow fleshed. The wild variety is acrid, and requires 
steeping before boiling to remove the bitterness. 

The area under yams is not separately returned. The orop is 
sparingly grown in most districts. The cultivation in the garden lands 
of Gujara't is most important. 
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The yam likes a deep, free working, sandy, loam soil, well stocked 
with manure. It grows fairly well in soils of a still heavier character. 
It is seldom grown alone, and is most generally a subordinate crop 
to ginger and turmeric It is grown with these crops in the rotations 
of garden lands already described. The yam is essentially a rain crop, 
but generally needs irrigation to bring it to maturity. 

The crop is propagated in various ways. The only method followed 
in this Presidency is to out up a large yam into sets, or use small 
tubers ns such. Each set is separately planted. The Chinese have 
sin ingenious plan of producing a large crop of small tubers. The 
long trailing vinos from one set are layered to the soil at points where 
it is desired they should take root. The stem roots at a node, and, 
where it roots, a cluster of small tubers is produoed underground. 
These are muoh the size and shape of common potatoes. This method 
of growing the crop obviates the necessity of training the vines. 
The plant may be propagated from the aerial tubers or bulbs. These, 
if planted as sets, produce » mature orop in two years. This method 
is not practised in Bombay. 

The orop participates in the tillage given for ginger or turmeric, as 
already described. The sets oonsist of pieoes of tuber. A fairly large, 
oblong tuber oan be cut into about eight sets. A small tuber may be 
planted whole. The beds are 12 feet X 6 feet, and round the borders of 
each bed ten sets are usually planted, one at eooh corner, two at equal 
intervals at each side, one intermediate at each end. The sets are put in 
pits 4" deep dug with a pick, and, when planted, are carefully covered. 
They are distant from euoh other 3 feet. A set rarely fails to grow. 
The stems are generally allowed to trail and twine through the ginger 
and turmeric in the beds. They are not usually supported by stakes. 
Large, very well developed tubers are got when the stems are trained 
on u support. If the stems grow vigourously, the tubers are certain to 
be well developed, and a support certainly helps to produce luxuriant 
growth of the stems and foliage. The orop is ripe when the foliage dies 
down. The tubers are generally dug out in December-January, and 
in doing so a piok is used to move the earth to a depth of 15" to 18". 

In the varkas lands of the Konkan the orop is sometimes grown alone, 
the sets are planted 3 feet apart, and the same distance between the rows. 
Poles are used to support the vines. The cultivation is not very careful. 
The natural rainfall is sufficient. The orop ripens in Ootober. In the 
Konkan the outturn is 6,000 to 8,000 lbs. per aore, hut a orop subordi- 
nate to ginger or turmeric would yield more. Yams subordinate to 
turmerio yielded on the Poona Farm in 1901 9,360 lbs. per aore, the 
gross produce of turmeric and yams being over 20,000 lbs. per acre. 
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Mr. Mitchell'* me- 
thod of cultivat- 
ing West Indian 
rarioties. 



Value. Yams in Gujarat ob sold by the oultivator to the dealer are worth 
50 to 60 lbs. per rupee in average seasons. 

In Dr. Watt's " Dictionary of Economic Products " an interesting 
account by Mr.R. Mitchell, of Caloutta, is given rogarding the cultiva- 
tion of recently introduced West Indian and other varieties. I sum- 
marize briefly his results. 

Tlie oxpori mentor's object was to introduce varieties of finer quality 
than the stringy, hard and earthy flavoured sorts commonly grown. He 
succeeded in acclimatizing some at Ioast of the improved forms, and, 
though these produced large sized tubers (one weighed 82 lbs.), the fine, 
mealy quality and delioato flavour were maintained. Mr. Mitchell gave 
sjwcial care to the preparatory tillage, and believes in deeply trenching 
the soil and placing in the bottom of each trenoh a quantity of decayed 
or decaying vegetable material. The effect is to produce a seed bed, 
pulverized and open to a depth of 18 inches, which, moreover, is full of 
organic matter. It oan be readily understood that yams or, indeed, any 
tuber bearing crop will suoceed in land prepared in this manner. The 
friable open soil permits the tuber to freely expand. Tho sets about 
tho size of a man's fist, out so as to preserve as much of the out surface 
us possible, are planted 3 feet apart in each direotion. They should be 
first made to sprout under a layer of grass and earth, occasionally 
watered. They sprout in three to six weeks, and should be planted out 
at onae. The vines should be staked. On the plains with a well distri- 
buted rainfall of 50 inohes or more the acclimatized West Indian yarns 
require seven to eight months to mature, and have produced at the rate 
of 8 tons per acre. Mr. Mitohell does not think that the imported 
yams will succeed at any altitude above 8,000 feet. 

POTATO — Solatium tuberosum — Linn. 
Natural order — Solanaeea- 
Gu jaritti, Potato. ; Marithi and Kanarese, Bat&te. 
Habitat. The potato is believed to be a native of Chili. It was introduced into 
the United States and Europe in the latter half of the Sixteenth Century. 
It was brought to India at a muoh later date probably by the English. 
Distribution. This crop is widely grown in India, but not nearly so successfully in 
the plains as ic the hills. Excellent potatoes are grown in the lower 
slopes of tho Himalayas and on the Neilgherries. The Mahrfbleshwar 
hill potatoes of the Bombay Presidency are of excellent quality and of 
large size. Potatoes are grown sparingly in garden lands in all parts of 
the Presidency, flle chief cultivation is in the Poono District whioh 
claims 75 per cent, of the total orea. Fairly large areas are grown in 
Ahmednagar, StfUra, Dharwa"r, Surat, Kaira and Ahmedabad. The 
total for the Presidency for 1896-99 was 9,400 acres. 
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The potato is always grown alone and generally as a rabi irrigated crop. 
It is essentially a light or free working soil crop. It succeeds best on 
naturally well drained, deep, sandy loams, such as are found in the 
garden lands of Surat and Kairu. This crop thrives excellently in the 
sandy beds of the Sabarmati and other rivers in Gujarat when the 
streams get low in the fair season. In the Poona District it is rotated 
with onions, garlic, irrigated wheat, irrigated gram, groundnut and dry 
crop bajri. Iu Gujarat it takes its pluce among the numerous other 
garden crops whioh are grown. 

The varieties in cultivation in Europe and America are exceedingly 
numerous. There are early, medium and lat« ripening sorts. They 
vary exceedingly in size, shape, colour of skin and colour of flesh on 
section. The skin may be rough or smooth. The eye buds may be 
numerous or few, and the eyes may be deeply indented or shallow. 
The colours of varieties are exceedingly various. Many are white or 
dull yellow, some blue, some all shades of red, one almost black, and 
one coloured in patohes red and white. The colour of the skill may or 
may not extend into the flesh. 

Potatoes of fine quality are usually of moderate size (three to the 
pound), regularly rounded, or oval in shape ; skins rough. Eyes shallow 
and not numerous. The flesh on section should be white or creamy 
white. A yellow fleshed potato is usually inferior in quality and waxy 
in consistence when boiled. A white fleshed potato, if of good quality, 
should crack when boiled (burst its jaoket), and, when peeled, should 
present a granular or mealy appearanoe. 

The seedsmen and gardeners of Europe and America produce new 
varieties annually. Such new varieties are obtained by cross fertiliza- 
tion and by propagating from the true seed. They are loss subject 
usually to disease than varieties whioh have been long cultivated. 
Potatoes are usually cultivated from cuttings or sets obtained by sub- 
division of the tuber, If this method of propagation is carried on for 
a number ; of years, any variety will degenerate, and become more and 
more susceptible to disease. This degeneracy may be arrested or 
postponed by change of soil, change of olimute, change of district. 
Ultimately, however, the variety deteriorates to the extent that it is 
not worth cultivating, and a new sort must be obtained. 

In temperate countries the potato produces flowers freely. In the 
plains in India potatoos rarely produce flowers. By artifioiol oroes 
fertilization a European gardener often fertilizes the flower of one 
variety with the pollen of another. The fruit whith is produced will 
contain hybrid seed. The fruit of the potato is provincially called a 
plum. New varieties ore obtained from the seeds enclosed in the plum. 

26 
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Tho plums are allowed slowly to decay. The decayod pulp is washed 
away, and small white seodB aro left behind. New varieties are obtained 
from these seeds. The seeds should be artificially germinated in folds of 
blotting paper, kept moist, but not too wet. As each seed is seen to 
strike, it should bo gently removed and planted, in India, in a flower 
pot containing well munured, fine, sandy soil. The flower pots should 
have free exposure, but be protected from heavy rainfall or severe 
weather. The seedlings, although protected as described, should other- 
wise be grown under as natural condition* us possible. Only a few 
seedlings out of many thousands are usually found useful for continued 
cultivation. The most vigourous growing and healthy should be select- 
ed. These produce in the first year small tubers, varying in size from 
a pea to u small marble. These tubors«, if planted under favourable 
oonditions, produoe larger tubors in the seoond year. In three or four 
years by oureful cultivation potatoes of natural size may bo got. 

The soil is mixed black, and the field is usually fallowed during the 
rains. Two or three ploughings are given between June and September. 
Old farm yard manure at the rate of thirty to forty cart loads (1 5 to 
20 tons) per acre is applied, and evenly spread before the third ploughing. 
The bladed harrow is afterwards worked. The manure is thus freely 
mixed through the soil, and a fine tilth obtained to a depth of 6" to 8". 

Potatoes are ready for planting when the eye buds are freely started 
into growth. Tubers of medium size are seleoted for sets, and each is 
out into three or four pieces. 900 lbs. to 1,100 lbs. of potatoes furnish 
sets suffioient to plant an acre. The sets are planted in the farrows 
made hy an ordinary country plough. The plough works about 4" 
Tho eeed rate. deep. The sets are planted 7" to 8" apart, and are oovered by the soil 
moved in making the next furrow. The furrows are 9* to 10" apart. 
Beds are formed along the lino of furrows 3& feet wide. If the surface 
of the field is fairly level, the beds extend the whole width of a small 
field ; if the surface is uneven, the beds are of variable length. A 
wooden hoe is used to smooth the surface of the beds and form the 
ridges which divide the beds from eaoh other. There are four rows 
of potatoes in eaoh bed. The crop is kept olean by frequent hand 
weeding with the weeding hook (khurpa). Irrigation is given every 
eight days. The water is directed into each bed in turn, and should flow 
slowly from the higher to the lower end of each. The crop is planted 
in October. 

In March the haulms begin to wither and turn brown. Water is now 
withheld for a fortnight or three weeks. When the soil is sufficiently 
dry, a plough is used to raise the crop. It is first worked along the 
rows. The tubers which aro exposed are gathered by women and 



HarrBBtjng, 



203 



children. The field is next oross ploughed, and any exposed tubers 
again gathered. The field is ploughed a third time diagonally, and this 
exposes nil or nearly all the tubers on the surface. 

The potatoes are sorted into three sorts when gathered — (a) large, 
({>) medium sized, (c) small and diseased. The huge potatoes are sold, 
the medium sized potatoes roBerved for seed, and the Binall, &c, used 
for home consumption. Those which are stored are exposed under 
shade until quito dry. 

A fair average crop tosted in the Poona District in 1 892-93 by 
the writer gave the following outturn, &c, results : — 

Local Ewtimates iu Annan, Outturn per Aero. Value per Acre. 

Lba. lis. 

IS (average orop) 10,280 201 

Cultivation in Gtxjabat. 

The preparatory tillage and the amount of manure given are 
much the same as already described. A fine deep tilth is necessary, 
and is generally obtained. The last tillage operations before planting 
are to form ridges and furrows, about 15" apart, with a plough, and 
draw deep cross furrows with the plough, 10 feet apart, for water 
channels. A hand spade is used to form water compartments about 10 
feet square. The manner in which this is done has already been fully 
described under sweet potatoes and other crops. Pits 3" deep and 9" 
apart are dug in the farrows. A set is planted iu each, and carefully 
oovered. The beds are immediately watered. 

Italian potatoes which are imported annually are extensively planted 
la the Surat District, and grow particularly well. The Italian potatoes 
are fnirly large. They are out up into sets for planting, and 1,400 
to 1,600 lbs. per aore are required. The looal varieties are much 
smaller, and of these 1,000 lbs. provide sufficient sets for an aore. 

Hand weeding with the kliurpa must be early attended to. As the 
young plants grow, they are earthed up by hand by splitting the 
ridges into the furrows. This is done gradually, and, when complete 
the plants which originally occupied the furrows now grow on ridges, 
or the beds are left flat. 

The orop if planted in Ootober is ripe in Maroh, and is then dug 
out by hand with a medium sized, blunt pick. 

An exoellent crop of Italian potatoes was tested in a rich garden 
village in the Snrat District by the writer in 1893-94, and gave the 
following results : — 

Anna Estimate. Outturn per Acre. Value of Outturn per Acre. 

I.ba. Be- »• P> 

H (IS average orop) 15,321 58* 3 Q 
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I am not sore that the Sumt method of growing Italian potatoes 
can be improved upon in the plains, particularly if, as is occasionally 
done, the plants are proporly earthed up during growth. The short 
distance between sets and between furrows will strike a European 
agriculturist as being too small. The heat of India in the plains 
forces potatoes even in the oold weather prematurely to maturity, and 
the tubers are necessarily smaller than those produoed in a more 
temperate climate. The closeness of planting need, therefore, not be 
seriously questioned. Tho advantage of growing potatoes in ridges 
rather than in furrows or in flat beds cannot, I think, be disputed. 
The plant luxuriates naturally on sunny slopos and well drained situa- 
tions, and it. is reasonable to suppose that it cannot thrive properly in 
the flat irrigated beds in which it is usuully grown in India. In 
any ease I l>elievo that indigenous varieties if planted in beds are more 
subject to disease than if planted on ridges. As regards newly 
imported good varieties there can be no doubt that the ridge system 
of planting is best. There is, further, no doubt that the small out sets 
used by native oultivators induce weak growth and that larger cut Bets 
or, better still, medium sized whole potatoes produce more vigourons 
growth and better crops. An experiment in 1892-93 oonduoted by 
the Bombay Agricultural Department gave the following results in 
comparative plots : ■ — 

Seed rate Outturn 

Per Acre. Per Acre. 

Lbs. Lbs. 

Cutsets 1,663 10,065 

Whole sets ... 1,437 13,609 

Whole sets should be 1 J" to l£' in diameter. 

The ordinary farm yard manure dressing is not the best application 
for potatoes. This crop, like its near relatives, tobacco, brinjals, and 
chillies, is specially benefited by potash manures ; therefore, house- 
hold ashes and crude nitre might with every advantage ho used in top 
dressing the orop before it is fully earthed tip, a moderate application 
of well rotted farm yard manure being given, as usual, before plantation . 

In the Poona District and elsewhere in India the potato orop 
became infected with a fungoid disease, about 1890, which was locally 
called bangdi owing to the appearance of a dark ring easily visible 
in the substanoe of the potato on section. This disease shows its first 
effect by a sudden withering of the stems. About an inoh below the 
surface the stem is found stained brown. Decay rapidly proceeds, and 
extends upwards and downwards along the fibrovascular tissues. It 
finally enters the vascular tissues of the tuber, henoethe observable dark 
ring. The spores harbour in the soil from year to year owing to rem- 
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nanta of previous oropa, and this is a certain source of contagion. The 
obvious remedy is to grow potatoes at long intervals on the same land, 
but this the onltivatora refuse to do. 

Experiments conduoted by the Bombay Agricultural Department Effective remedies 
proved that oertain imported varieties at first resisted infection in a 
marked degree, but, when cultivated in India for a few years, dete- 
riorated, so that they were not immune. The flushing of the land before 
plantation with irrigation water containing a weak solution of oopper 
sulphate was proved specific as regards all diseased germs which it 
reached, but the operation was expensive. 84 lbs. of copper sulphate was 
used per aore. A orop grown on ridges from whole tubers was found 
muoh less liable to disease than a orop grown in flat beds from small 
cut sets, and this was especially the oose if ample room was allowed 
between plants grown on ridges. 

Very good undiseased crops were obtained from newly imported seed 
on diseased land. The.best results were as under : — 

Outturn 
Seed rate. Per Aore. 

Lbs. Lbs. 

Sutton's Early Regent ... 1,180 16,871 

Do. Windsor Castle... 1,861 14,365 

The potato blight of Europe — Peronoapora infestaut — is not known Potato Might, 
in the Bombay Presidency. It is a fungoid disease which fructifies on 
the foliage. The spraying of the foliuge with copper sulphate solution 
with quick lime (Bouillie Bordelaise) has ourative, as well us preventative, 
effect. The proportions of ingredients for an aore are as under : — 

46 Lbs. sulphate of copper. 

22} Lbs. quicklime. 

330 Gallons of water (2,800 lbs.). 

The sulphate should be dissolved by hanging it in a coarse cloth 
or basket in water contained in a wooden vessel. Hot water acts 
more quiokly. The quick lime is slaked in a separate tank, and then 
stirred into a fine gruel with added water. This should be passed through 
a sieve into the solution, well stirred, and the remaining water added. 

Bouillie Bordelaise is a safe and effective application for any fungoid • 
disease which fructifies on the foliage of any crop. 

The crop should be dead ripe when harvested, otherwise the tubers storing potato*, 
will not keep well. All broken, bruised or diseased tubers should 
be separated. The potatoes when lifted should be kept exposed for 
several days under a shady tree or other shade until quite dry. Full 
exposure to the sun is harmful. Large quantities should not be stored 
in one heap, particularly if there is any suspicion that some of the. 
tubers may be unsound from undeveloped disease. In Gujarat pota- 
toes are stored in uncovered heapt in the cool central room of the 
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house. A layer of fine dust taken from the sandy roadways is formed 
on the floor. Over this the potatoes are heaped and freely mixed with 
the fine dust. The heiip is turned ovary ten days. Tubers whioh show 
signs of decay are removed. The whole stock is sold off before the 
monsoon. It is very difiioult to store potatoes successfully during 
the ruins, because they sprout freely and shrivel up. 
Coat of Cultivation, Surat District. 



Ploughing six times with a light hal 

Manure — 40 full cart loads 

Working harrow twice 

Levelling and clod crushing 

Making beds and water channels 

DiEKiug pit* ' or Mta i planting and covering 

SS18 »•• ••* *■• ■■■ » aa aaa 

Cost of sets 1,900 lbs. (potatoes dear at planting 
cimcj ••■ ••• •■■ mm9 ,,. aai 

Hand", weeding and stirring surface soil with 
hhurpa twice 

Irrigation— 11 waterings during growth; Cone 
pair of bullocks and three men, steadily em- 
ployed, will irrigate 4 acres) 

Harvesting, digging, sorting, oarting, Jtc. 



Per Acre, 
lis. a. p 
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Outturn, say, 13,000 lbs. at wholesale rate of 60 "" '""' ' 
lbs. per rupee 800 



CAYENNE PEPPER OB CHILLIES-Gijwicwn. 
Natural order— SoXanaceaz. 
Gujartfti, Marcka ; Marithi, Mirchi ; Krfnarese, MensJtink&i. 

Fourspeoies of this genus are known in India, viz.: 

Capsicum minimum, Roxb., bird's eye ohillie. 
Capsicum grossum, Wild, bell pepper. 
Capsicum annum, Linn., Goa or red pepper. 
Capsicum frutescens, Linn., the shrubby or oommon ohillie. 
Only the two last are much oultivated in India. 

The borne of the oommon Indian variety (Capncum frutescens) is 
believed to be in tropical America. Chillies were introduced into 
India in comparatively recent times probably by the Portuguese. 

The plant is an annual. It varies in size according to variety. The 
varieties of C. fmtescens grown throughout the Presidency range in 
height from 18" to 3'. They nre much branched shrubs, with small 
leaves and very numerous, small, white flowers. The fruits vary in size 
and colour according to variety. The colour may be dark red, red 
orange or yellow. ««.««,«» 
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The Deslu variety of the Decoan has a small, red, pungent fruit, Bombay varietiM. 
gradually tapering from a blunt base to u sharp point. The Deahi. variety 
of Northern Gujurft is largo, thick, irregular in shape, influted, some, 
times ourved, not very pungent, and red in colour. A variety with 
small, red, pungent fruit, similar to the Deahi variety of the Deccan, is 
also cultivated in Northern Gujarat. The lawngia variety of Surat has 
small, orange coloured, very pungent fruit. It takos its name from the 
Gujaitfti word laveng (a olove). This variety probably belongs to 
Capsicum minimum. The bor mirchi gets its name from its resem- 
blance to the fruit of the bor tree (Ziziphua jujuba). 

The Bombay Presidency area in 1838-99 was 135,000 acres. The dw^mUm.*'" 
Dharwur cultivation is by far the most important. Belgaum comes next. 
Khandesh, Satara, Poona aud Sholftpur grow 8,000 to 12,000 acres 
each, Nftsik and Ahmednugar about 5,000 acres eaoh. In Gujarat 
the crop is not of much importance. 

The orop is invariably planted in the rains, but, if helped by irriga- Season, mixtures, 
tion, the growth extends into the ralri season. Chillies are grown to a 
large extent alone, but are also planted along the ridges and at the corners 
of the beds, subordinate to many garden crops, such as ginger, turmeric, 
potatoes, onions, garlic, &c. In the Deccan chillies are rotated 
with onions, potatoes, groundnut, irrigated wheat, gram, &c. In 
Gujarit (ho crop is rotated with the numerous other garden crops 
grown, but in particular with brinjals, turmeric, sugaroane and 
suraru. 

The beet dry orop chillies are grown on deep retentive black soil. The SQila > 
irrigated orop is grown in the Deccan in mixed black soil. In Gujarat 
the best crops are got in besar (clay loam) soils. The Bombay 
market is largely supplied with chillies grown without irrigation in the 
deep black soils of the Krishna Valley. 

The irrigated orop is only grown by well-to-do cultivators who can Cultivation in the 
afford the liberal management which the crop needs. Chillies are 
grown from transplanted seedlings. The seedlings are raised in a nur- Tho seed bed. 
sery. This seed bed is got ready in May. It should be in a sheltered 
position. The soil should be in a very fine state of tilth when the 
seed is sown. The seeds are very small, and should, before sowing, be 
mixed with powdered earth or ashes to seoure even distribution. 
The seedlings should come up thickly, but should not be over orowded, 
or they will grow tall and weak and not easy to transplant successfully. 
1 to 14 lbs. seed will give seedlings sufficient for an acre. The seed 
when sown should be lightly covered with soil. The seed bed should 
be covered with light branches, leaves, or straw to protect the seedlings 
from the sun. These are delicate at first, and it is therefore preferable 
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(o water by hand rather thnn irrigate from a channel. They get 
hardier when about threw weeks old, and are ready for transplantation 
when six weeks old and 6 or 8 inches high, 
of too The plough should be worked two or three times. The manure 
(15 tons nt least per aore of old farm yard manure) should be spread 
before the first ploughing. The Waded harrow should be used fre- 
quently after the plough until a fine friable tilth to a depth of 4" 
is obtained. In a district of light rainfall tads for irrigation should 
now be formed. In a district of moderate or heavy rainfall this opera- 
tion should be deferred until the end of the monsoon. The small Deooan 
variety of chilli© should be planted 1 8'' apart in the rows with the 
same distance between rows. Three or four seedlings should be plant- 
ed together, oare being taken that the seedlings are lifted from 
the seed bed without damaging the roots and that transplantation is 
properly done. The seedlings are best transplanted in the evening 
in cloudy weather. If there is a showor daring night or light rainfall 
next day, the operation is sure to be successful ; but. if bright sunshine 
for several days follows transplantation, many of the seedlings will die. 
These must be replaoed as expeditiously as possible. The rows of 
plants should be accurately straight, so that the bullock hoe can be 
used for inter-oulture if beds for irrigation have not been formed. If 
the land is laid out for irrigation, the surface soil is stirred, and weeds 
removed by means of the weeding hook (ktiurpa). When the plants are 
fairly established, they should be earthed up. A little mound of soil 
is formed round each clump of plants. Daring prolonged breaks 
in the rains irrigation must be given, and, when the rains cease, a 
watering is neoessary every eight or ten days. 

Harvest. About three months after planting, the first fruit forms. If the 
field is regularly irrigated, the plants will go on bearing for five or 
six months, and this period may be prolonged by stimulating the plants 
with a top dressing of castor cake of 600 lbs. to 1,000 lbs. per aore 
given in September-October. In a district where there is a good 
demand for green ohillies these should be picked three times a month 
at the beginning of the season and at longer intervals afterwards. 
Ripe chillies are picked three times or oftener during the fruit 
season as they mature. 

cnitiva- The cultivation in Gujarat is somewhat different from that in the 
Deccan. During the early monsoon the field is ploughed three or four 
times often enough to bury the manure (thirty cart loads per aore) and 
produoe a good tilth. When the seedlings are 9" to 12" high and 
two months old, they are transplanted into rows 8 feet apart with a 
like distance between plants. The plants grow to a height of 3 feet, 
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and require plonty of air space. Three to five seedlings are put in eaoh 
hill. The bullock hoe (karabdi) is used us soon us tlio plants are fairly 
established. This implement is worked lengthwise, as well as across the 
field. Any weeds not reached arc removed by the weeding hook (kfmr pa). 
The surface soil should be moved with the karabdi as soon as dry after 
ouch succeeding shower of rain. This implement, if yoked with a 
steady pair of bullocks, may be worked advantageously up to tho 
time the flowers begin to appear. Then the plants should be earthed 
up, bods for irrigation should be formed, and all tillage should cease. 

The crop is prepared for market by laying the pods out on mats to 
dry in the sun. In the Deeoan they are usually exposed on sheet rock 
near the cultivator's home. When comparatively dry, they are sown up 
us tightly as possible in course sacking in bundles of four or five bushel 
capacity, and carted to market. 

Chillies are used in eltatnU, pickles and Indian condiments, and 
also medicinally. Cayenne pepper is made by grinding to a powder 
the ripe pods of rod pungent varieties. Nepaul poppor is similarly 
obtained front a mild flavoured yellow fruit. 
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BHINJAL OK EGG PLANT— Sdamtm meUmgena— Linn. 
Natural order — Solanacece. 

Gujarati, Verujcm ; Martithi, Vdnge ; Kanurose, Jiadnikai. 

This plant is believed to be a native of Asia (,De Candolle). Other 
authors believe it to be of Arabian origin. 

It is cultivated all over India, "and is often met with as an escape 
from cultivation, in which condition it becomes more prickly and more 
prolific as to the number of fruits." (Duthie.) 

Tho Bombay varieties with large purple fruit grow into much 
branched shrubs about d feet high. The small fruited varieties are not 
so tall, but have the same branohing habit of growth. The leaves have 
a peculiar greyish green colour. The Bombay field varieties have all 
prickles. *' Leaves ovate, sinuate, or lobed, clothed beneath with 
stellate hairs, flowers bluish, arranged in extra-axillary cymes, usually 
only the lowest on the cyme becoming fertilized, fruit or berry, round, 
oval or elongate, cylindrical." (Duthie.) 

The commonest variety has very large purple fruits, tapering Bombay rarieUea.) 
gradually from the attachment to flower Btalk to a round, full, thick 
end. Well grown fruits are each 10" to 12" long. Another variety 
has very large, round, purple fruit, about the size of a pumalo. 
A favourite variety in the Surat District has nearly round or slightly 
oval, small, purple fruit, about the size of an orange. This is considered 
37 
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:i nioru delicate vegetable thstn tho others, and comiuumlt) a higher 
market rate. Tho three varieties named represent tho usual sues and 
shapes of hrinjul i'rnit, but, according to variety, the colour varies 
from purple to variegated purple and green or yellowish green, faintly 
marked with purple. 

The crop is grown sparingly throughout the Presidency in all garden 
lands, but tho chief cultivation is in Gujarat, particularly in the 
ffvrdifu or hesar garden lands of Kiiirn and Baroda Territory. 

Brinjuls, liko chillies, grow most successfully on the heavier descrip- 
tions of soils which can be successfully irrigated. The orop is always 
irruwn alone and in the rains. Its growth extends into the rain season 
if hnlped hy irrigation. The rotations are the nattio as described for 
<;hillies. 

The crop is grown from transplanted seedlings. The seed lied is 
^ot ready in May, and should ho carefully prepared and liberally 
immured. The seed should not be broadcasted too thickly. The 
seedlings require more room in the seed bed than chillies. They are 
ready for transplantation when six weeks to two months old. They 
should then be well rooted, with stout stems, and about ti* to 8" high. 

A heavy dressing of manure is necessary, not less than 20 tons 
old farm yard manure per acre or a less quantity if supplemented 
by a subsequent top dressing of oil cake, nitre or other quick noting 
concentrated manure. Tlie same preparatory tillage as described for 
(ihillies is required. 

Tho seedlings of the large varieties are transplanted two together 
in a hill, 3 to 3J feet apart in the rows and the same distance 
I tot ween rows. The smaller varieties should have a space of 24 feet 
between plants in each dirootiou. The interculture for briujuls and the 
weeding and earthing up should be done precisely as described 
for chillies, A top dressing of nitre or castor cake at the rate of 
.">00 His. of the former or 1,000 lbs. of the latter per acre will lie found 
very beneficial. This should be given round the plunk before they ore 
earthed up. JBeds for irrigation and regular watering when required 
should be arranged for in the same way us described for chillies. 

The crop should begin to bear in October, and continue in bearing 
for several months. The fruits in a well nourished, vigorous crop 
form and ripen with great rapidity, and should be plucked every second 
or third day. 

The following tabulated results show that nitre us a top dressing 
lias a remarkable effect on the brinjul. It is jiossible that the potash 
of the nitre was as effective us the nitrogen. We know that ]K>tutoes, 
tobacco and chillies — near relatives of brinjul — are specially benefited 
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by potash manures. The results are from coni|uirntive plots on the 
Foono Government Farm : — 



1 
Kind of Manure. 


Quantity 
of Manure 
[»r Aero. 


Outturn 
x?r A«ro. 


COHt Of 

Cultivation 
l>er Aero. 


Value of 
Outturn 
par Acre. 


RRMAAKS. 


Dried Fish 


Lb*. 
1,461 j 


Lb* 


Bh. a. 


Rs. a. ' 
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16,822 
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Dimolvcd Iwnes ... 
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Nitro ••• ... ... 


4SS ) 


11,700 


334 11 


283 3 


>Ciinipiir»ble. 


Piwolvwl lioneH 


1,6(51 


7,883 


1(55 2 


157 S 
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Castor-caku 


1,488 i 










Mitre 


r.44 ) 


16,080 


182 11 


800 It) 


K Oompamble. 


Cattor-oake 


1,488 


7,546 


81 14 


150 7 


i 



The variation in cost of cultivation between plots was almost entirely 
due to difference in value of manures npplieil and the difference in 
cost of gathering the fruit. Nitre is exceedingly dear in Poona. Vet 
for this crop a moderate application will apparently pay well. 

The brinjal is a risky orop in districts of heavy rainfall. The a ii»Wy nop. 
young plants die in heavy soil during heavy rainfall. This plant, likn 
chillies, is Hubject to a curious mulfonnution of the branches and 
leaves. Affected plants produce no fruit. 



THE ONION— Allium etpa—WiM. 
Natural order — LUiacew. 
(jrujar&ti, Kundo ; Mariithi, K&nda ; Knnarese, VllagudJe. 

The onion has been cultivated from very ancient times. It is found Habitat, 
wild in Afghanistan and Baluchistan, and may be indigenous also 
in Palestine. (De Candolle.) The plant is largely cultivated all over 
India, and is an important market garden crop in the Bombay Presi- 
dency. 

The area in the Presidency is not separately returned. The crop nktribntlon 
is grown to some extent in all distriots. The cultivation is most Bon *»y- 
important in the garden lands of Gujarat, in the Dhulia Taluka of 
Khandesh, and in the Khod and Junnar Thlukas of the Poona District. 

Onions sucoeed best in free working, well druined soil of fair depth. Soi . g> 
The mixed block soil of the Decoan, on which other irrigated crops 
are grown, suits the crop very well. 



212 



Season. Mixtures. 



Rotations. 



Onions are only grown alone, and always as a cold weather irri- 
gated crop. 

In Gujarat the crop 



is rotatod with the uumerous other irrigated 



Introduced 
rietiea. 



garden crops. In the Deooan it is rotated with potatoes, chillies, 
granndnut, irrigated wheat and gram, garlic, Bweet potatoes, &c. 

The land is occasionally rested from irrigation. Then dry crops of 
jotedri and b&jri with subordinate mixtures are grown. 
Varieties. Three chief varieties are grown in the Presidency : a large red and a 
large yellow variety and a smaller pure silvery white variety. The 
oommon red variety is very strong flavoured. It has a rod tinge inside, 
bnt towards the oentre the bulb is nearly white. The yellow onion is 
also strong flavoured. It has creamy white flesh. The white onion 
is extensively grown at Dhulia, and its cultivation is extending in other 
parts of the Presidoney. It is mild flavoured. The smaller bulbs are 
suitable for pioklitig, and there is a considerable and increasing export 
trade in this variety on account of its fine mild flavour. 

It is probable that these varieties were obtained originally from 
imported seed. It is, however, difficult to successfully import seod of 
good vitality. European seed ripens in the untumn, and therefore 
cannot be imported into India soon enough for the orop of that year ; 
and onion seed loses vitality so quickly that in the following year few, if 
any, of the seeds would germinate. Possibly, however, sound seed 
might be obtained by planting imported bulbs, and the experiment is 
eertainlv worth trial. 
Onion Heed. Onion seed is produced in India as follows : — Well developed bulbs 
are selected-. These before planting are out in two with a knife ; the 
top part to the extent of a quarter of the bulb is cut clear away. The 
" but " ends are planted 6" apart in beds, the soil of which by previous 
tillage hus been thoroughly well prepared and liberally manured. 
(Several shoots with flowering heads should spring from each bulb. 
These ripen in February-Maroh, and seed thus obtained will keep good 
until required for sowing for the main crop in the following September- 
October. 

The main orop in India is raised from transplanted seedlings. The 
seedlings are grown in a seed bed. There is a common English saying 
in regard to fine tilth, viz., " Fine as an onion bed." This saying 
holds good all the world over. The onion nursery must be well dug, 
liberally manured, and be in a thoroughly friable condition. For 
this reason land which is distinctly loamy makes the most satisfactory 
seed bed. The seed should be thickly broadcasted in September, and 
lightly covered. 15 lbs. of sound seed properly distributed in a nursery 
will give seedlings sufficient for an acre of transplantation. The seed bed 



The need bed. 
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should bo oarefully weeded, nnd if the seedlings are too thick they 
should he thinned out, so that nil grow into healthy, vigorous plants, 
such only being suitablo for transplanting. 

The preparatory tillage should be careful. Onions are sometimes 
grown aftor a rain orop of b&jrL Well rotted farm yard manure at the 
rate of at least 15 tons per acre should be spread on the h&jri stubble. 
The plough should now be worked two or three times, and then the blad- 
ed harrow. The stubble should be collected and burnt. Beds for irriga- 
tion should be formed when the surface soil has been worked to a 
smooth, friable consistence. 

The seed beds two or three days beforo transplantation should be 
freely irrigated. The soil is thus softened, so that the seedlings are 
easily uprooted. Half the length of the leaves or shoots should be 
clipped off, also long rootlets. If the soil is mixed black, the beds are 
generally irrigated before transplantation, and the seedlings are pushed 
singly into the soft mud about 4" apart. If the soil is a free working 
loam, the seedlings are carefully planted before the beds are irrigated ; 
but, as each bed is finished, water is admitted at once. A second 
watering Rhould be givon four days after the first, and subsequently 
at regular intervals of eight days. Hand weeding should be given as re- 
quired. A top dressing of ashes or of castor oake o rushed to a fine 
powder has an excellent effect. The ashes or oil cake shonld be worked 
into the soil with the weeding hook {kliurpa), weeds being removed 
during the same operation. The seedlings are generally transplanted 
late in November or early in December, and the orop is ready for lifting 
in March- April. It is ripe when the tops begin to tarn yellow and fall 
down. The bulbs may be lifted about ton days after the last watering. 
They are easily uprooted either by hand or with a very light pick. They 
should bo at once sorted and cleaned. The roots and tops are removed 
by means of a sharp siokle. A woman by means of nor toes and foot 
holds the handle of the sickle securely on the ground. The blade of 
the sickle is presented vertically, and the woman using both hands 
pressos each onion in turn against the sharp edge, first removing the 
roots, then the top. 

Two tests taken in 1894-95 on exoollent crops ;it Khed (Poona 
Distriot) gave the following results : — 



lutTwt 
3nd ToBt 



Outturn of 

Bulbs per A ore. 

Lbs. 

86,098 

84.514 



Valno pet 

Acre. 
Br. a. p. 
335 
338 



Cultivation of 
field. 



the 



The onions in the above tests lost by dry age 11 per oent. during 18 
days' storage, and this is allowed for in the outturn figures. The wholo 
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A ouTious method 
of cultivation. 



silo rates for onions in tho Ponna District are generally low, the area 
being considerable and the produce ruuoli more than is required Tor 
JooaJ demand. 

D/ixrfa (white) onions are grown in rather a curious way in the Sural 
District. The large onions of a crop are sold when lifted ; the smaller 
ant stored until the following November, and then planted. Each grows 
into a large single bulb or by sub division into several small bulbs. 

About 1,000 lbs. of small dry onions are sufficient to plant an acre. 
The field is prepared carefully and laid out into beds for irrigation. 
Small pits are dug 6 to 8 inches apart. The single small bulbs 
are planted one in eaoh pit and carefully covered. After the first 
watering, the bulbs just show at the surface. Onions planted in this 
manner, if teft alone, would, in due course, produoe seed ; but all 
flower stalks are removed, and an the crop ripens, bulbs are pro- 
duced. Tho orop is harvested coiniwrativety' green. Eaoh onion has, 
wh«n lifted, a oonrse nook and a good deal of green top. The tops 
are out off close to the bulb, and left in the fiold to rot. These bulbs 
must be left fully exposed to the air for some time before being stored. 
They lose at least 25 per cent, of weight, by dryage. 

Cost of Cultivation, Surat District. 



Manure — 30 load« ordinary manure and spreading 

Preparatory tillage — six ploujrhings with bal, two harrow. 

intrs and levelling with plunk roller - 

Making-tada nn<( water channels and levelling beds 

Cost of seed and soed bed ... , 

Transplanting seedlings 

Weeding and looseuing surfacti toil with khurpa 

Irrigat ion— eighteen times 

Digging up, removing tops and roots 
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GARLIC — Allium sativum — Linn. 
Natural order — Liliacecr. 
Gujaruti, Lasan ; Marathi, Lasun ; Kanarese, Delloli. 

Habitat, De Candolle says that garlio is only found wild in the desert of Kir- 
ghis of Sungari. 

charae. This plant is perennial and closely related to the onion. »• Its true 
stem whioh is much reduced gives off roots from the huge, and supports 
as cauline appendages the overlapping soales (old leaf bases) which 
are thickened below and bear in the axils small bulbs or cloves. 
These olosely imbricating scales, together with the cloves and the 
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reduced stem, form the bulb. Tho flowering stem or scap<; emerges 
from the centre of tlio bulb, and beurs a few flowers, the majority being 
replaced by diminutive bulbs." (Duthie.) 

The leavos are Jong, lanceolate, Hat, sharp pointed. Tlie sheaths' 
imelose tho lower half of the stem. The plants in a good crop grow to 
a height of 1 8". The flowers are small and white. 

Garlic is cultivated all over India. In the Bombay Presidency the 
are* in 1898-9U was 7,500 ucres. The most important centros of 
cultivation are Belgamn, Dharwtir, Nasik, Poona, and £atur». 

Garlic is generally grown alone and always as a cold weather 
irrigated crop, and does best under precisely the same conditions of oul- 
tivation, on tho same kinds of soils and with same rotations as suit 
onions. These conditions have already been desorilxsd in detail. 

The field is prepared, manured, and laid out for irrigation in the same Cultivation, 
way as for onions. The crop is propagntod from the cloves. These are 
broadcasted very carefully iu the beds in October, and lightly covered 
with soil. In a bed 10ft. square l'i lbs. of dry cloves should bo sown. 
This gives a seed rate of about 700 lbs. per acre. The <;rop should be top 
dressed with manure, hand weeded and watered in the same way as de- 
scribed for onions. It ripens when the leaves turn yellow 4£ to 5 months 
after planting. The bulbs are lifted and prepared for market like onions. 

A good crop yields 8,000 lbs. to lO.OOO lbs. per acre, and is worth 
at ordinary wholesale rates about Rs. 250 per acre. 



Outturn value. 



COTTON — Gossi/pium . 
Gujurati, Kapm; Murathi, Kaput; Kanamso, JfaUi. 

A genus of tho natural order Malvacew, which is widely distributed 
in both hemispheres. 

Cotton is chiefly grown in tropical or subtropical countries, but its Habitat, 
cultivation extends south of the equator as far as the Cape of Good 
Hope. Various species arc wild in India. The crop is very exten- 
sively grown in India. The annual area is probably about 14,000,000 
to 15,000,000 acres. 

The BomUiy area in favourable years approaches three million acres, Distribution in 
but oontracts considerably when early rains are deficient or the season j£° C y 0mb * y Prt * 1 " 
is otherwise unfavourable. Aluuodabad, Broach and Surat are the only 
cotton growing districts of importance in Gujarat. In the Deccan the 
Ehundesh area is most extensive. But the crop is also important in 
Ahmednagar and Nasik. In tho Karnatak tho crop is extensively 
grown in all the three uollectorates, but most extensively in Dharwar. 
No cotton is grown in the Konkan. 

The crop suocoeds best on black soil of fair depth with a well . Soils ; scuon. 
distributed rainfall of oO to 40 inches. It is grown entirely as a 
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dry crop. The most .suitable soil is known as " blaok cotton soil." 
Such soil may be 5 feet or more in depth as in Ahmedabad, Broaoh, 
Burnt, and parts of Khandesh, Dharwar, Bijapur, &o. ; but the crop is 
also extensively grown on much shallower black soil. This iB certain- 
ly tho case throughout the Decani and Karnatak. In Khandesh a 
considerable proportion of the cotton area is found on mixed blaok and 
reddish soils of no great depth. In fuct, throughout the Deocan and 
Karnatak the crop is grown on tho bettor classes of soils found in the 
rolling uplands, us well as ou tho true " black ootton Noil " which is 
found usually in lower lying vales or plains. 

The crop is ohiefly grown alone. In Broach, on vttry deep retentive 
blaok soil and with sometimes a rainfull heavier than tho or op needs, 
riuo in the same rows or in separate rows is often subordinate to 
cotton. A slight sprinkling of coriander and other condiments of 
similar class is often seen in ootton fields and in patohy crops. 
Sosamum is sown to nil vacancies, sometimes also gram (Cieer 
arietitmni). These orops are chosen, because they are likely to succeed 
even if sown when the kharif season has well advanced or the rabi 
season begun. The perennial rozi cotton of Kaira, &c., is on yorddu or 
sandy loam soils, grown always as a row orop with bajri t pulses, &e. 

Jowdr is the prinoijuil rotation orop with cotton, but the ordinary 
cotton-^owrti 1 rotation is extensively modified according to distriot and 
season. Thus wheat, as u dry rabi crop is grown extensively on tho 
cotton soils of Ahmedabad. Lang and a mixed orop of tuver and 
sesamum as rabi crops are grown on cotton land in Broach, especially 
in years when the early rainfall is too heavy for ootton. Sesamnm and 
wheat, as well as jowdr are regularly rotated with ootton In Surat. 
In the Deccau the rotation in lands which grow cotton is still more 
extended. Jowdr is hore also tho chief crop, but b&jri, sesamnm, 
linseed, gram and wheat are also taken, as the character of tho soil and 
the season may determine. In tho Karnatak the cotton -joiHtr rotation 
is perhaps more strictly adhered to than olsewhere, still we have hore also 
variety in such crops us wheal, Italian millet, castors and safflowcr, 
the latter, however, generally oooupying separate rows with jotcdr. 

Cultivation in Broach. 

The cotton soil of the district is deep and black, and rests on a deep 
substratum of yellow earth. The soil oracks freely in the fair season. 
It is very deep and very retentive of moisture. The annual rainfall 
varies between talukas from 30 to 40 inches, but over the greator 
part of the distriot exceeds 35 inches on an average, and in occasional 
years is as high as 60 inches. Generally speaking, tho cotton fields 
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during the early monsoon rainfall get. sodden with heavy rain, and are 
mom or less unworkable for :i time. The crop is sown as early as 
possible after tho monsoon sets in, but, as a rule, two or more sowings 
urn required before satisfactory germination is scoured. This is 
entirely owing to tho effect of heavy rainfall on a vory retentive soil. 
The seed in, therefore, generally more successfully sown in July than 
in J une. Usually the same field grows cotton every seoond year. In 
intermediate years the fiold may bo fallowed, or grow ono or the other 
of the crops with which cotton is rotated. The character of the season 
determines to some extent the rotation crop chosen by the cultivator. 
The system of fallowing (v&ahiE) is extensively employed in Broaoli, 
and an exceptionally good cotton orop is generally got after a year's 
fallow. It is generally recognized that cotton on the doep fertile blaok 
soil of Broach and to a less extent in other districts is more benefited 
hy thorough tillage than by applied manure. The fallow tillage is 
thoroughly done, and, when the monsoon rain oomes, tho soil oiamUhit 
field is clean and friable to a considerable dopth. It soaks up the rain 
us it falls, and, when dry enough after rain, provides a soed bed in 
a perfect state of tilth. Cotton derives more benefit from residues of 
manure left in a soil than from manure directly applied. Cotton soil 
rarely gets manure oftener than onoe in three years in Broach or else- 
where. Fifteen loads per aore may be considered a full average applica- 
tion. If manure is used, it should bo in a thoroughly decayed oondition, 
and by proforer.ee should be appliod before the rains come. It can be 
mixed with tho soil by freely using the bladed harrow (harah). It is a 
risky operation on deep blaok soil to apply manure after tho rains set in. 
A passing shower may interrupt the work, and tho tillage required to 
mix the manure with the soii may delay sowing. Bowing should be 
pushed on vigourously when the soil is in a suitable condition, because a 
heavy shower of rain may interrupt field work for days. Vdshil fields 
oan be more expeditiously sown than other fields, and this is ono reason 
why the system of fallowing in Broach answers so woll for cotton. 

Tillage begins usually in the hot weather by oolleoting and burning f™f aTfttory tai ' 
the stubbles of joiedr or other previous crop. The preparatory tillage 
is least costly when cotton succeeds Idng (Lalhyrus sativut). The lung 
when harvested leaves the field in as clean a condition as if it were fal- 
lowed. The soil, although it has oraoked to a considerable extent, is on 
the surface fairly loose and friable when the Idng is reaped. Tillage 
should begin immediately. If the harrow is freely worked during the 
hot weather, a very fine state of tilth is produced. Cotton may on such 
land be sown in June as soon as sufficient rain falls. If cotton is taken 
after jowdr, more costly preparatory tillage is required. A heavy 
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harrow should bo used during the hot weather to grab up stubbles, 
scrape the surfuce, and fill in the cracks. When the first monsoon 
showers moisten the soil a span deep, the plough should be used and 
after it the harrow. The preparatory tillage* should be oompletod as 
expeditiously as possible, because in Broach as in all di9t riots, except the 
Knrnatak, it is most important to get cotton sown oarly. Two plough- 
ing and two or more borrowings may bo required before the seed is 
sown, and usually also it is necessary to use the samdr (plank roller) to 
level the juirfnco. Sowing should, if possible, be completed in Juno. 

When ootton is sown alone, the seed is drilled in rows 22" to 20" apart. 
The seeds, although carefully ginned, retain some lint and fuzz; therefore, 
they cling together, and, in consequence, require special preparation 
for sowing. The seed is prepared for sowing by mixing it with a thin 
plaster of cowdung, mud and water, and rubbing the plastered seed on 
the close network of a chdrpai (native bedstead). This treatment makes 
it possible to pass the seed when dry ready through the seed bowl and 
tubes of an ordinary country seed drill. The bamboo tubes aro larger in 
diameter for ootton than for ordinary grain orops. The seed rate varies. 
5 lbs. per acre would be ample if all the sued germinated and was equally 
distributed ; but, as the seed is oheap, three times the above quantity 
is usually sown. Two harrows follow one drill to oover the seed and 
smooth the surface. When young, tho seedlings are very delicate and 
liable to damago by insects and also by heavy rain . If the seedlings 
are damaged to a considerable extent before they produce true loaves, 
the crop should be re-sown, especially if the season has not far advanoed. 
The crop is generally interoultured with the bullock hoe and hand 
weeded once or twice. Interculture begins when the seedlings are 
about 4 inches high. When they have made some further progress, 
the weaklings are thinned out. The plants are left about 18 inches to 
2 feet apart in the rows, but this only in the case of a field in good con- 
dition and in an early sown, promising crop. If the young plants are 
backward, and stunted from any cause, they are left much closer togother. 
Cotton must be kept quite free from weeds, or it will not thrive. The 
plough is passed between the rows in September or October. This 
is the final tillage operation. It has the effect of preventing deep blaok 
soil from cracking, and therefore has also a tendency to conserve the 
moisture in the soil. Interculture of any kind would do harm when the 
flowers appear, because it would interfere with proper fertilization. 

It is a oommon practice in the very deep black soil of Broach to grow 
ootton and rioe mixed. The practioe is unknown in any other part 
of the Presidency. This practice safeguards the Broach cultivator. 
Cotton seedlings are liable more or less to be damaged and destroyed 
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by heavy downpours of rain early in tho season on rotentivo deep 
black soil. Bioo usually flourishes in Buoh rainfall. Tho rice general- 
ly oooupies the same rows ns the cotton, anil when alone occupies an 
intermediate row. Tho ootton rows are generally 28 inches apart, 
but if the Hold has recently be-on manured and is therefore 
in good oondition,- the distanco may be as mnoh as 3 feet. 
With a heavy rainfall tho rice does better than the ootton. With 
a light cr moderate rainfall the ootton does boat. It is soldi >m that the 
season suits both crops. Tho rice is ready lor harvest in October. An 
average outturn of rioe subordinate to cotton in a good field will range 
from 240 lbs. to 320 lbs. per aore of grain. If, when the rice is reaped, 
there is a good deal of moisture left in the soil, the ootton plants branch 
out vigourously, and if the field is in good condition, and if tillage 
operations (especially weeding) have been properly attended to, then a 
good cotton crop may be expected. 

Broach cotton begins to produce flowers in October-November, and The flowering 
the outturn is considerably affected by the character of the weather 
during tho flowering period. This period in a season of favourable late 
rain lasts until January. A few flowers appear oven later. Cloudy 
weather during this period is disastrous, sometimes in causing imperfeot 
fertilization or at least in causing immature bolls to fall from the plants 
in large numbers. 

Cotton pioking usually begins in January, and lasts until Maroli and 
sometimes to April. The crop is picked at short intervals, beoause 
the cultivators fear that their field? will be robbed at night. Four or 
five pickings are necessary when there is no risk of night pilforing. 
The second and third pickings are usually the most important ones. 
The lint can be pioked olean in the early morning owing to the effect of 
dew on the foliage. Later in the day the mature stipules and leaves 
get dry and crisp owing to the heat of the sun, and stiok to the lint. 
Therefore, picking ought always to be done in the morning. But, 
generally, the work is carried on throughout the day. It is done by 
women and children. They work more deftly than men. Contract 
rates are usually paid, viz., 2% annas to 4 annas per maund of 38% lbs. 
— the cheaper rate for a good crop. These rates only apply to the more 
important pickings. The minor pickings are usually accomplished by 
tho cultivator himself and his family. 

In 1898 I took several tests on what I considered average crops of 
cotton on well cultivated fields, the soil in each case being snperior 
black cotton soil. In each field rice was subordinate to the cotton, but 
was not tested. Tho outturn of rice may fairly be estimated us worth 
Rs. 7 to Rs. 10 per acre. 
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The cotton outturn results worked out as under :— 
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practice in tho Broach District and in most 
ootton growing districts to soil tho seed cotton produce (lint and seed) to 
the owners of ginning factories. It is sold by the bhdr of 2i maunds of 
38^ lbs. The blu'tr is, however, a variable weight in different talukas. 
A bfuir of the weight referred to was, in 1898, worth Hh. 75 to Hs. 85, 
but. is variable in value in different seasonB and for different qualities. 
Cotton picked in dirt/ condition commands a smaller prioe than clean 
cotton. Again, if the lint is seriously discoloured and damaged by 
boll worm, as it too commonly is, a poorer price is obtained. 

Tho Ueshior Kdnhami cotton of Broach as oultivated in Broach and 
Sural is a pure, unmixed variety, and is probably the best long 
stapled cotton in cultivation in India, Another variety — yoyhAri — is in 
general cultivation in Brouoh, but, although occasionally grown from 
pure seed* is usually mixed with Deshi. Gogh&ri cotton is gaining 
ground, because it is hardy, vigourons growing and safe to yield a good 
outturn in -an ordinary season. It gives a high poroentage of lint to 
seed. The lint is whiter than Deshi^ but is shorter and coarser. The 
reader is referred for full descriptions of these and other Indian culti- 
vated oottons to Professor Middleton's excellont note printed in Agri- 
cultural Ledger Mb. 8, 1895. He describes all the Bomltuy varieties, 
and gives sound advice regarding possiblo methods of improvement. 

The two varieties of cotton referred to suit the conditions of soil and 
climate in Broach and Sunt, and their maintenance as pure varieties is 
important. Their improvement by selection of seed continued from 
year to year is still more important. If careful selection of seed is 
practised, and if tho cultivator takes tho trouble to hand gin his seed 
at homo (as is done in Kluinde^h), there is hope that tho lint will bo 
improved in quality, that the outturn per acre will increase, and that 
boll worm which now does such extensive damage in tho cotton fields 
of Brooch and Sur.it will do less harm. In specially selecting the seed, 
cotton should be picked from the liest sound bolls of large, healthy 
plants of branching habit of growth, each plant having a large 
numbor of bolls. Seed should not be taken from plants on 
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which any of the bolls are affected with boll worm. Such bolls can 
easily bo detected on account of the stained colour of the lint. If seed 
affected with boll worm is used, there is grave risk of the crop grown 
therefrom being affected. It is well known that boll worm exists 
from season to season, the larva! foodiug by preference on the kernels 
of cotton seed. As a further precaution against boll worm attack, cotton 
seed should, liefore it is prepared for sowing, be steeped for five minutos 
in a & per cent, solution of copper sulphate, and afterwards dried in the 
sun. The Broach and Surat cultivutors get their seed under existing condi- 
tions almost entirely from the ginning factories, and it is easy to conceive 
that impure seed tainted with boll worm larva; may thus be obtained. 

Cultivation in Suhat. 

Tho cultivation in Surat does not differ materially from that in 
llroaoh. The same Deshi variety is the principal crop m both districts. 

In Surat, ootton is confined to the northern taluk as having a 
moderate rainfall. The average rainfall is perhaps slightly heavior than 
in Broach. But Surat cotton soil in not so deep or so dense, and, oxcept 
in lowlying water logged situations, there is loss risk of ootton seedlings 
luting destroyed by heavy rain. The rotation crops with cotton are in 
Surat mostly Uiarif crops, whereas in Broach they are rabi. Jowiiri is 
the principal rotation orop, and it has always a subordinate mixture of 
white tuver. Here and there the rotation is extended by taking sesamum 
or mixed sesamum and tuver and in one ttiluka wheat. Rice is never 
sown with cotton in Snrar. If there are vacancies in cotton fields duo 
to irregular germination, such are generally sown with sesainum. 

I lotto n follows jowdr usually. Thejow&r stubble which is generally 
of considerable length is removed in the fair soason and used as fuel. 
The harrow is generally used once or twice before tho rains. Tho Tillage. 
Hold is ploughed onco after the first fall of rain, and further worked 
with the harrow onco or twice. About 1 5 lbs. seeil jier acre is drilled 
in rows 18 to 24 inches apart. Two harrows follow one drill to cover 
the seed and smooth the surface. Tho crop is interculturod two to four 
times with the bullock hoe and hand weeded onco or twice. The 
plough is passed between the rows in September or October. 

I do not think that on an average the cotton crop of Surat yields so 
well as in Broach. Seventeen speoial orop experiments taken in the 
Surat District in 1895-96 give the following averages :— 

Seed rate Outturn, Lint mm! Value of Outturn Assessment 

per Acre. Seed per Acre. per Acre. per Aero. 

Lbs. LTjh. Us. a. p. Km. a. p. 

15 361} »1 5 3 5 14 



The general condi- 
tions of soil and 
clinvite and rota- 
tion practised. 



Avorajro outturn. 
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Tho graeru! char- 
acter of mil, cli- 
mate and tiling©. 



Vanities. 



Exotic rarietiee. 



A comparison with oroptesl rosulta from Broach will show Hint thu 
price of cotton depreciated considerably between 1895-1)6 and lHy7-98. 

Cultivation in the Karnatak. 
Tho octton lands of tho Iviimrftak, especially in DIi£rwtfr and 
Bolgaum, are subject to tho influence of two monsoons — the South- West 
between June and October and tho North-Eost or Madras monsoon bet- 
ween Ootober and December. It is essential that the cotton crop should 
he sewn at a time whioh will bring it to maturity when rain is not expected. 
The Dlufrwir varieties, if sown in June as in other districts, would 
ripen in the middle of the North-East monsoon, and the lint would 
be seriously damaged by rain. As a rule, cotton sowing begins in 
August, generally in the latter part of the month. It may extend to 
September. In ordinary seasons the rainfall before August will 
have thoroughly soaked the soil, and have given the cultivator full 
opportunities lor giving the necessary tillage. Fields whioh are 
infested with deep rooted grasses like kunda or harkUi are ploughed 
with the heuvy plough in the hot weather. The land is turned up 
into hugo clods. In badly infested fields the patches of kunda may 
bo hand dug. This is a tedious and costly operation. The olods 
crumble after tho first fall of rain. Then a heavy bladod harrow is 
used, and tillage by means of this implement is continued during 
June und July. Fields which are fairly clean are ploughed with a 
light plough after the rains begin and not before. Thoy are after- 
wards worked at intervals with the harrow to keep down weeds and 
to prepare a satisfactory seed bed. At sowing time the soil should be 
dry on the Burfaoe, but moist below, and smooth and friable to a depth 
of about 3 inches. The seed is drilled in rows which are 18" 
apart. The seedlings are not thinned out to the same extent as 
in Broach and iSurut. They are left comparatively olose together 
in the rows, and in Dha*rwar fields, as ordinarily cultivated, the 
plants are puny as compared with those in the best fields of Broach. 
The Dharwar crop is intorcultured and hand weeded as carefully as 
in Broaoh, and the description given for Broach applies to the Kar- 
natak, but chiefly to Dharwar. 

Two varieties are in common cultivation — the indigenous variety 
commonly known as kumpta (presumably because exported from that 
seaport before railway communication was introduced) and acclimatized 
American, commonly known as " Saw-ginned Dharwar. " The in- 
digenous kumpta closely resembles Broach Deslu, and produces lint of 
tine quality. 

Tlie exotic was introduced by Government in 1842, and in the 
Karnatak its cultivation rapidly extendod, and has been more or less 
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maintained. In all other districts or the Presidency exotic cottons have 
failed to take any prominent, established plaoe amongst the cultivated 
varieties. Even in Dharwa> the cultivation of the exotic is deolining 
and that of kumpta extending. DhiirwiCr and Belgaum enjoy a morn 
or loss unique climate, and it is this circumstance more than any other 
which has enabled there the successful acclimatization of New Orleans 
oottou. As regards other cotton districts with ordinary olimutes, it has, I 
think boon demonstrated with certainty mnny years ago that exotic 
variolic" are vinsuited to the ordinary agricultural conditions. Further 
than this, it may be confidently stated that even an indigenous 
variety found suitable in one district might prove unsuitable 
for another. The only hope of improvement lies in taking tlio 
varieties in general cultivation as we find them, and making efforts 
to improve them by selection of seed continued from year to year. 

In Dharwar the Amorican variety begins to flower in December, 
generally a fortnight before the local variety. The crop is pioked 
botweon February and Mar oh. 

In ordinary soason there is not much difference in outturn between 
varieties ; 100 lbs. lint or about 300 lbs. seed cotton may be taken aa 
average outturn. 

Khandesh Cotton, 
The variety of cotton in general cultivation !b known as var&di 
or nitn&ri. This is a short stapled cotton with coarse fibre. The 
lint, however, is very white in colour, and is for this reason suitable for 
mixing with other oottona of inferior colour. The plant is hardy, and 
in ordinary seasons with ordinary cultivation yields a fair outturn. 
Efforts to improve the cotton of Khandesh were begun in 1831, and 
were continued with great perseverance lor many years. At one Efforts 

time the var&di was, to a large extent, supplanted by foreign varieties 
yielding long stapled cotton of fine quality. The history of cotton 
improvement in Khandesh is well told in the Gazetteer of the District. 
The results, if epitomized, may be stated as follows : that exotios were 
found difficult to uocliinatize, that when acclimatized they degenerated, 
thoy yielded well when acclimatized in favourable seasons and with 
careful cultivation on particular kinds of soils, but in unfavourable 
seasons thoy were either seriously injured or irretrievably damaged. 
On the other hand, it may be claimed for the local variety that its 
cultivation is attended with less risk, that it suits the various descriptions 
of soils of the district, and is not seriously affected by too much or too 
little rain or other ordinary unfavourable conditions of climate. The 
natural oonBequenoe is that mr&di is now grown over nearly the 
whole Kh&ndesh cotton area, and its cultivation will continue until the 



to Im- 
prove Khandesh 
cotton failed for 
reasons given. 
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KhAndeah cultivator finds a superior variety whioh onn bo grown 
without risk, and whioh ho u also convinced can ho grown with greater 

profit. 
Khamiesh eoiti* The orop is grown on black as well as on light soil, and generally 
cotton. occupies the same field once in three years. In the other years jowari, 

wheat, gram or liusood may be grown on black soil, and jow&r, hdjri, 
sosnmum, &o., on the light. The light soil crop yields boat in yearn 
of heavy rainfall. The blaok soil orop is host with moderate rainfall. 
Manure tb generally given to the crop taken before ootton. A good 
cultivator prepareB the land for cotton carefully. The field gets 
similar preparatory tillage to that described for other distriots. The 
soed should, if possible, be sown in June. A two ooultered drill is 
used. The rows are about 18' apart. The seed rate is 10 to 12 lbs. 
per aero. The seed is prepared for sowing as in other distriots, hut 
is not sown through tho seed bowl and tubes of the drill itself, hut 
through two separate tubes fastened by ropes one behind oaoh coulter 
and each guided by a woman along the track or furrow made by tho 
ooultor. The bullocks are driven by a man. The women follow about 
1A yards behind the drill, and pour the soed through tho bamboo tubes. 
The orop is hand weeded onoe and bullook hoed twice or of tenor as 
required, the first time when the seedlings are 4 inohes high. 
Cotton pioking begins in October, and generally is complete in Deoein- 
i>or. Three piokings at least are necessary. A good ordinary orop 
will yiold 350 lbs. seed cotton per acre. 

Co.it of Cultivation, Swat Dittthl. 

April— Twice harrowed In hot weather 

Collecting and burning stubble of previous crop 

May — Manuring — 13 loads manure 

June—Twice ploughing with light plough 

Dlggfng corners and head lands 

Twice harrowing 

Sowings by drill nnd covering need 

Cost of seed 16 lbs. 

Bollock hoeing 

July-Aug. — Hnnd wooding and thinning out plnnts 

Bullock hoeing second time 

Sept.-Oct. — Ploughing between rows 

Picking cotton crip 440 lbs. Heed cotton ... 

AM — Assessment 
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Oeoeral ahameter 
of tin plant. 



X&ttziEbnrAoii* 



BOMBAY HEMP— Crotalaria jufiei*— Linn. 
Natural order — fjeguminotfce< 
Sub-order — Papilianacea'- 
Tribo—Genistece. 
Gujarnti, San ; Martfthi, 7%, San ; Kannrese, Sanbu. 
Some authorities believe that the plant is found in a wild state HaMtat 
throughout India. Others believe that the so oidled wild plants ore eB- 
oapes from cultivation. The origin of the plant ia doubtful. It is 
overywhere cultivated in the plains in India. 

San is grown for two particular purposes in Bombay — (1) as a green 
munure orop, (2 ) as a fibre plant. In each case the seed is thickly 
sown, and the plants grow unnaturally tall with very few branches 
except near the top. A good crop for fibre grows to a height of 6 
to 8 feet. The yellow flowers grow in racemes. The pods are 
oblong, fall bodied, and contain numerous kidney shaped, slate 
coloured seeds. 

The touii Bombay area is^ess Shan 30,000 acres annuafiy. Ifee crop 
is sparingly grown in all districts, the most important aentres of 
cultivation being Ahmodabad, Panoh Mahals, &urat, Khflndesh, Nasik, 
Saturn, Belguum, Thana and Ratnftgiri. In these districts the annual 
areas range from 2,000 to 4,000 acres. 

San is usually sown during the rains. In the Thana District it is 
grown near the ooast as a rabi crop in moist fields after early rice and 
ohiefly on account of the value of the fibre to fishermen for their nets. 
The crop grows best in moderately retentive deep soils, suoh as are 
suitable for irrigated crops. Aa a green manure crop it ia grown on all 
descriptions of garden land, also in rice beds. 

San as a green manure crop may be grown subordinate to surans and 
some other garden orops, and uprooted, broken up by hand, and put 
on the surface of the soil when 2 to 24 months old. Usually, however, 
it is grown alone, and ploughed in as u green manure as a preparation 
for rioe, sugarcane, and other irrigated crops- As a fibre crop it is 
always grown alone. It ia rotated in no definite way with other orops, 
being grown mostly as a catoh crop when favourable opportunities occur. 

The seed is aown thickly ; the seedlings on suitable soil and under The special ml- 
favourable conditions grow very vigourously. A thick moss of vegeta- J glem n,,,,,,^ 
tion is soon produced. This smothers all weeds. The orop should be ««*»• 
ploughed in when 2 J months old. The tissues are then soft and 
cellular, and a large amount of orgauio matter which quickly dcoays is 
added to the soil. San, like other leguminose crops, increases tho 
Btore of combined nitrogen in the soil. It is probably the best green 
manure orop known, 
3» 



Season. 



Soil* 



Rotatbttl and mix- 
tures. 
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CoWwtlon. A luxuriant crop oannot bo grown without careful 



The fibre crop. 



Process of ex- 
tracting the fibre. 



tillage. Quick 
erowthis necessary for successful results, whether tho i-rop is grown 
for fibre or green manure. A smooth friable seed bed is, therefore, re- 
quired, and this can only be obtained by ploughing and repeated 
harrowings. The seed is generally drilled in July ; in the Decoan 
with a four-ooultored drill, first lengthwise, then aoross the fidd. The 
drill ooulters are 12' to 14" apart, and the double drilling seoures oven 
distribution of the neoessary heavy seed rate (about 70 lbs. per aore). 
If .the Heed gorminutos properly, no further oulturo is required until 
the crop is ploughod in as green manure or reaped for fibre. In the 
former case the plants are allowed to grow to a height of 2£ to 3$ 
feet. A long fairly heavy log of wood should now be drawn hori- 
zontally over the orop to level it. A country plough should then be 
worked. Women following the plough should place the levelled stalks 
by hand as far as possible in the furrow, so that the soil moved by 
the plough in making the nest furrow covers them. The field should 
now be left undisturbed until the aan has decayed to a considerable 
extent ; then the tillage necessary for the succeeding orop may be 
started. 

The preliminary tillage, seed rate and method of sowing is the same 
as for the green manure crop. If the seedlings oome up somewhat 
orowded, they should be sparingly thinned out to leave a clear space of 
at least 2" betwoen plants in the rows. Tho crop should be allowed 
to grow almost or quite to maturity. This takes about 4$ months. 
The fibres ur fibro-vasoular system develope fully ns the orop matures. 
The finest, strongest and best fibre may possibly be got from plants 
which are not dead ripe, but very good fibre as well as seed are got 
from a ripe orop. The stalks are harvested by uprooting and are left 
exposed to the sun for a few days, and then are tied into neat bundles, 
easily handled. Each bundle ooutains about 100 stalks. The 
bundles should be stooked up and thoroughly dried for two or three 
weeks. The leaves and seed vessels are easily removed by light beating. 
The threshed bundles are tied, about fifty together, in a big bundle. 
These bundles weighted by stones are steeped horizontally in water. 
The fibre is extracted easiest in the hot weather. The heat of the 
atmosphere and of the water hastens fermentation, so that the fibre 
readily separates, San should be steeped for five days. The bark with 
fibre is then readily separated by hand from tho root end upwards. 
About 2 lbs. of these strips are beaten with a stick on a stone for about 
two minutes. The strips are then threshed in the water of a stream or 
tank until long clean fibre is seen separate. The half cleaned fibre is 
again beaten with a stick on a stone and again threshed in the water, 
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The whole beating and threshing process takes about fifteen minutes. 
The hank of fibre is now made into a twisted bundle, and these twisted 
bundles are kept in a heap for two or three days and then opened out, 
and hung over a rope in the sun for three days to dry and bleaoh. 
The fibre is now made into a three ply plat like a Chinaman's pig 
tail and is ready for market. 

It is worth, when olean, long and good, about 5 lbs. per rupee, and is Value and 
sometimos dearer. It is used fcr twine, bags, ropes, &o. 

Tho following outturn results were obtained in 1898 from a moder- onttnrn. 
ately good crop at the Poona Government Farm : — 
Dry Hipe Stalka, Fibre 

Leavei and Seed Per Aero, 

removed. 
Far Aon. 

Lbi. Lb«. 

6,880 620 

The fibre orop, like the green manure orop, is excellent for rotation. 
The roots extend well into the subsoil, and this great range enables 
the plant to collect plant food through a large bulk of soil. The leaves 
fall as the orop ripens, and litter the surface soil with a top dressing 
whioh serves to manure tho succeeding orop. A large stook of 
assimilated nitrogen is left by the roots in the soil. 



Percentage, 

Kibra 
to Dry Stalk. 



8-2 



The value of tbe 
libra crop In rota- 
tion. 



DEOCAN HEMP OR AMBA DI— Hibiscus cannalirtus—Unn. 

Natural order — McdvaceoB. 

Tribe — HibiscecB . 

Vera., Slieria, Gujarati ; Ambadi, Marathi ; Pvndi, Kanarese. 

Wott says : «' A small herbaceous shrub, apparently wild East of the Habitat 

Northern Ghats." It is largely cultivated for its fibre throughout India, 

but more extensively in the Central Provinces, Madras and Bombay 

than in Northern India. ",.,.•. >\, 

Amb&di is an annual. It is grown in Bombay subordmate to other 
crops, and the natural tendency of the plant to branch freely is checked 
to some extent. The plant grows under favourable conditions to a height 
of 3* to 4* feet. The leaves are alternate with long petioles, the lower 
stem leaves being entire or serrated, ovate cordate, whilst the upper ones 
are deeply lobed with three to five divisions. The lobes are narrow, sharp 
pointed, and serrated. The flower* are large, bright yellow, with purple 
red centres. The fruit is a capsule, rounded, enclosed m calyx. The 
stems, petioles of leaves and the fruit are prickly, and the plant is not 
easy to handle. The seeds areof three cornered peculiar shape, vorydaik 
grey, nearly black, with faint small numerous spots of lighter colour. 



Oenetal character 
Of tho plant. 
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Distribution. Amb&di is cultivated all over India in the plains. The Bombay 
statistical returns show an area of about 90,000 acres annutilly. It is 
un importantorop in all districts, bat is most important in tho Deooan and 
Karnatak. The crop is grown as a mere sprinkling among other orops, 
and the actual area in whiob the orop is grown iB very largo indeed. 

Mixtures, aoiis,aea- There is a sprinkling of aml>adi in almost every bdjri field in the 
" on " Deocan and in Northern Gujar&t. It is also grown subordinate to 

jmcar, not so muoh in pure black soil as in soils of lighter description. 

It grows best on the alluvial soils of Northern Gujarat, but does very 

well in medium blaok soils in the Deocan. It is always a rain crop, 

and is rarely grown alone. 



Cultivation. 



Extracting 
fibre. 



the 



Value and econo- 
mic nses of the 
fibre. 



Outturn. 



The tillage is the same as that of the crop with whioh it is associated, 
and the cultivation lias, therefore, been already desoribed under the 
head bdjri. The plants ripen in Ootober-November, and should bo up- 
rooted, then dried in the sun for a few days and tied into small bundles 
oontaining 85 to 40 stalks. 

The leaves and capsules are separated by beating the bundles smartly 
on a log or board after they are thoroughly dry. The seed is separated 
from the oapsules by beating with a stick and oleaned by winnowing 
in the usual way. 

The small dry bundles of amb&di are tied, like san t into large bundles. 
These in the hot weather are steeped in water and weighted down with 
stones for ten days. Amb&di requires to be steeped longer than son. 
When removed, the bark and fibre should readily peel off from the 
root upwards, and is cleaned and prepared for market in precisely tho 
same way as already described for tan. 

If the fibre is separated in the cold weather, longer steeping is required, 
and entire fibre from the root to the top of the stems is not obtained. 
The strips or ribbons break off irregularly about the middle of the 
stems. 

The fibre is worth about 8 lbs. per rupee. It is largely used by oulti- 
vators for their home requirements, such as well and oart ropes, plough 
draft ropes, halters for cattle, &o. 

In 1898 a crop grown alone at the Poona Fann in good mixed blaok 
soil in a favourable season gave the following outturn results :— 
Dry Btalka stripped of Fibre. Percentage fibre to clean 
leaves and frait. Per dry Btalks. 

Per Acre. Acre. 

Lbs. Lbs. 

6,789 978 17 
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LUCERNE OR ALFALFA— Medkago tattva—Linn. 
There is no vernacular name, exoept corruptions of the English 
name or to signify that the plant is English or foreign. Do Candollo 
Bays that lucerne has been found wild with every appearance of an 
indigonous plant in several pro vi noes of Anitobn in the South of the 
Cauaasus, in several parts of Persia, in Afghanistan, in Beluchiatan 
and in Kashmir. He thinks it curious that lucerne has no Sanskrit 



name. 



Habitat. 



Lucerne has been grown in India for at leust 100 years, but its cul- 
tivation has certainly not been anoient. The ohief cultivation is 
believed to have originated near military cantonments and rearing and 
remount depots. The area is fairly extensive in parts of the Bombay 
Presidency, especially near Poona and Ahmednagar. 

Lnoerne is of the clover genus. It has trifoliolate leavos, and papilio- 
naceous flowers of a purple colour. The fruit is u legume or pod, twist- 
ed in a peculiar spiral manner, and contains six or eight seeds which 
are small, kidney sliaped, and yellow to brown in colour. The plant 
is a perennial, and undor favourable conditions thrives for four years or 
longer. When well established, many shoots spring from one root. 
Lucerne, like many forage plants of the same natural order, sends its 
long tap roots deep into favourable subsoils, particularly those of a 
ualcarious oharacter. It grows to the height of about 2^ feet, and on 
suitable, well manured soil will produce, after being cut, a full orop in 
six weeks. It grows most vigourously during the rains, much less so 
in the hot weather. 

It is recognized as one of the most valnablo of fodder plants, resist- 
ing drought in an extraordinary way in those oountries where it is grown 
without artificial watering. It shows its best results under irrigation 
on deep friable loom soils, with a limestone subsoil, and with a liberal 
application of suitable manure. It does not do well on black or heavy 
soil, bocauso such land is unsuitable for irrigation. It does fairly well 
on light Bandy loam. 

Lnoerne generally commands a high prioe (about 100 lbs. per 
rupee), and generally forms part of the doily ration of horses in hard 
condition. To milk cattle it can only be sparingly fed. 10 lbs. — the 
daily allowance for a horse — is also the maximum quantity that can 
be fed to a oow. Its tendency to cause tympanites iB the danger to 
be guarded against in feeding it to ruminants. 

There are at least two varieties of lucerne cultivated in India. The 
Persian or Arabian variety is that ordinarily grown. The Kanddhir 
lucerne is sparingly grown, but is not a variety to be recommended. 
The stems have a trailing habit of growth, the leaves are small, and 



Gtneral distribn- 
tion in India and 
Bombay. 



Habit of growth. 



Seriate drought in 
temperate coun- 
tries, bat give i >ts 
best remits ondei 
irrigation In hot 
countries. 
Soil suitable or 
nnsnitable. 



More suitable aa 
fodder for faoraes 
than for cattle. 



Varieties. 
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Price of lucerne 
wed. Method of 
determining as to 
soundness and 
vitality. 



The beat time for 
lowing. 



Native methods of 
•owing and of irri- 



I)i3:idvant*gas of 
native method of 
cultivation. 



Initial cost of cul- 
tivation heavy. 



A good method of 
cultivation. 



Manure. 



each time the orop is irrigated, the lower branches are submerged, 
and thereby the leaves get yellow and fall off. The Arabian lucerne 
is much more upright and vigourous in its habit of growth. 

Lucerne seed is dear. The price ranges from As. 14 to lie. 1-8 
per pound. Its soundness can, to a certain extent, bo judged off by 
sight. If it is plump and glossy, and the seeds are mostly rich brown 
in colour, it is probably good. But it is safest to test the germinating 
power of the seed before sowing. This oan be oonveniently done by 
noting the percentage of seeds whioh strike when kept in moist flannel 
in a warm place for two or three days. 

The best time of sowing in the Poona District is either early in the 
rains or between October and Deoember. If sown at any other season, 
it is apt to be attaoked by aphides (green fly) or eaten by caterpillars 
whilst the seedlings are young ; or, if sown in the hot season, the young 
tendor seedlings are soorohed by hot winds. The best time for sowing 
in the North of India (where the orop does exceptionally well) is from 
the middle of Ootober to the middle of November. 

The usual native method of sowing is to broadcast the seed on u 
clean, well prepared bed about 10 feet square. 16 to 20 lbs. of seed 
per acre is required. The seed is lightly covered with Boil by means 
of a wooden rake. A through water gutter generally runs between 
each double line of beds, but the arrangement of the water channels is 
regulated by the evenness or otherwise of the field surface. Water is 
given every ten days in the cold weather or during breaks in the 
monsoon, every six to eight days in the hot season aocording to tho 
character of the soil. The water is directed from the water channels 
into each bed in turn. Lucerne planted in this manner will yield 
heavy cuts for two or three years. Meantime, the field gets foul by 
deep rooted grasses and other weeds which the cultivator is powerless 
to suppress, and on this account, the lucerne fails when it ought to bo 
in full vigour.* In this respect the oountry method resembles lucerne 
cultivation in England, where it is grown in rows about 12 inches 
apart. The orop gets Bmothered after two or three years with 
twitch grass and other weeds in spite of periodic horse hoeing. 

It is important that the crop when once established should last, 
because the initial oost of laying it down and subsequent outlay in 
manures are alike heavy. 

The following is a better method of growing lucerne than the ooun- 
try plan. The field should bo well ploughed and brought into a 
thoroughly friable, smooth, clean condition during the rains. In Sep* 
tember a liberal dressing of thirty loads per acre or more of thorough- 
ly decayed farm yard manure should be given. Half rotten manure 
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does not answer well, because it. keeps the noil opon. It does not, 
supply the needs df the young seedlings tit onoe, and white ants arc 
attraoted to the field. The manure should be evenly spread, and by 
subsequent ploughing and harrowing mixed thoroughly with the soil. 
Llidges are then formed. The seed is sown on the ridges which can be 
mnde 22 to 28 inches apart by an ordinary native plough. In practice 
it is found necessary to fashion the ridges afterwards into neat propor- 
tions with the hand hoe. The slope of the surface of ii field will 
indiouto the direotion in which the ridges should be drawn. Irrigation 
water must slowly flow along each furrow. If the inclination of a 
farrow is too great, soil and manure are swept to the lower level of the 
field by the water getting too much velocity. The orop is, moreover, 
unequally watered, that on the lower portions of the field getting too 
much water, while that on the higher portion get9 too little. 

A rather deep groove is made along the top of each ridge with a 
light hoe. The seed is best sown by hand. It should bo oarefally 
sown and carefully covered by not more than 1} inches of soil. The 
whole operation rounds and flattens the ridges, and permits the seedlings 
to spring up in lines, covering a wid th of 3 or 4 inches. Crowd- 
ing of the seedlings in dense rows is thus avoided. The importance of 
fine tilth is obvious, because the seed is small, and the seedlings very 
delioate until they take a firm hold of the soil. Frequent waterings aro 
required during the first fortnight. The seedlings would probably 
wither, if exposed on the top of a ridge to a hot wind unless sufficient 
moisture is within reach. This method of sowing effects a saving of 
seed. 10 lbs. per aero is ample. 

One object of sowing luoerne on ridges is to raise the stems of the 
plants out of contact with irrigation water. Under natural conditions 
the plant requires very little surface moisture. Its great root develop- 
ment enables it to oollect enough in the subsoil, and therefore, when 
water floods the crop as well as the soil, as in the ordinary bed system, 
unhealthy conditions are induced, particularly in low lying places. 
If the plants become submerged in water, and are afterwards exposed 
to the sun, they turn yellow and unthrifty. On medium soil, lucerne 
planted in the above manner requires water every eighth day in the 
cold season, every sixth day in the hot weather, and oftener if the soil 
is light. Water should be given also during breaks in the monsoon. 

The principal object aimed at in adopting the ridge and furrow 
system is to keep the field clean. The furrows can be weeded each 
time the crop is out by lining an ordinary bullook hoe or aouffler. I 
have found the Amoritmn Planet Jr. hoe — which with extra parts costs 
Rs. 33 in Bombay— the best possible implement for the purpose. It 
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in easily worked by a pair of bullocks, and can be drawn by it rope or 
ohain attached to an ordinary neck yoko. If fitted with grubber tires 
in front, and an earthing up donblo mould board behind, it grubs up 
the weeds, and earths up the ridges ut one operation. It oan be 
adjusted to any ordinary width of furrow over 18 inches. If manure 
is applied at every "seoond or third cutting as it ought to be, it oan by 
moans of this hoe be incorporated with the soil and placed direotly in 
contaot with the roots of the crop. Moreover, the furrows are left 
clean, so that water can flow properly. Luoerne requires liberal top- 
dressings of manure at short intervals. There is nothing better than 
well rotted farm yard manure. At least five tons should be applied 
every third time the crop is cut. (It should bo out as soon as it comes 
in flower.) If farm yard manure is not available, oastor oake, 3 to 4 
ewts. per acre, is a good substitute. With the above treatment a orop 
will l>e well established in six months, and should last for years, yield- 
ing at loast ten outs per annum. 

Lucerne does better in the North of India than it does in the Deucan. 
In the Foona District the orop is liable to damage from disease and 
many mishaps. Thriving plantations have been attacked with aphides, 
caterpillars, and a fungoid disease. Tho insects swarm in suoh numbers 
that any ordinary insecticide application has little or no benefioial offeot. 
Dusting the affeoted plants with ashes and lime does some good, but the 
best plan is to out tho whole orop, carry it to a distance, and burn it. 
A belief is hold by native cultivators that a border of oarrots round a 
patch of lucerne will keep away insoots while tlio luoerne seedlings are 
young and until the plants are well established. I have seen many 
fields almost totally destroyed by green fly in the hot season recover 
somewhat in the rains. Heavy continuous rain will completely 
destroy the pest. 

In the North luoerne ia often damaged by froBt. It is everywhere 
liable to be atiaoked by dodder — a plant parasite which, on aooount of 
its bright yellow oolour, is oasily discernible. The host plants should 
be grubbed out at once, and burnt root und branch. The pest is also 
found in the Poona Distriot. 

The fungoid disease which is so destructive in the Poona District 
attacks the roots. It is most destructive in wet seasons, and is not 
amenable to treatment with copper sulphate solution as most fungoid 
diseases are. It is noteworthy that a piece of luoerne on the Poona 
Farm, which had become patchy through this disease, was filled up by 
planting guinea grass. The mixed orop corresponding to tho " rye 
grass and clover " of England did exceptionally well for two years, the 
luoerne keeping quite healthy until finally grubbed up. 
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It may be that the losses due to disease may be avoided by growiug 
lucerne mixed with guinea grass. Lucerne, if it remains healthy, is 
one of the most paying crops which oan be grown. Bnt in the Poona 
Distriot there is a considerable risk of considerable loss by its culti- 
vation. 

The best results on the Poona Farm during 1892-93 and 1893-94 
were as under : — 



Outturn reralta, 
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Sana. 



Lbs. 

1893-98 ... 88,798 

1898-94 ... I SigBlfi 
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Lbs. 



120 
130 
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Cultivation 

pur Acre. 



Bb. a. p. 

830 6 

88 8 8 
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Iter Acre. 



Uh. a. p. 
698 4 3 
365 3 
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Lucerne does not make good hay. Unless) it is dried and handlbd 
very carefully, the loaveB get so brittle that the greater proportion of 
them fall off, and are lost before the dry fodder oan be staoked and 
little but dry stalks remain. 

If lucerne is saved for seed, this should be done about the middle of 
the oold weather. Water should be sparingly given and withheld as 
the seed ripens. The object is to prevent a too succulent growth of 
stems and leaves, to enoourage the formation of flowers and seed- 
vessels, and to produce plump seed whioh has sloWly matured. 
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GUINEA GRASS, Panicum jumentorum — Pers. 

Guinea grass is a native of tropical Africa, and is now cultivated in 
many hot countries. Watt says that " guinea grass appears to have 
boon first cultivated in the West Indies, having been grown in Jamaica 
sinoo the middle of the eighteenth century. It was recommended for 
cultivation in India as early as 1793 by Mr. W. Fitziaaurioe." 

This perennial grass grows in tufts or hussooks, many stems 
springing from one root. The roots are fibrous, and form a network 
in the soil near the surfaue. In countries of moderately temperate 
olimate, such as that of the plains of Northern India, the grass remains 
more or less dormunt in the cold weather, but flushes up with warmth 
and moisture afterwards. In the hotter parts of India the grass 
remains green throughout the year under irrigation. It may even 
oxist without irrigation in the fair season. Such plants as survive 
spring up into vigorous growth when the rains come. In the monsoon 
and sometimes at other seasons the grass flowers and produces seeds 
80 
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freely in India. When in full flowor, the stalks are 5 to 8 
feet high, and tho graceful branching panicles give the crop a very 
handsome appearance. During the greater part of the year leaves 
are produced rather than flower stalks. The best results are obtained 
with copious irrigation throughout the year and with heavy applica- 
tions of manure. In the warmer jiarts of India guinea grass grows 
best in tho monsoon nnd tho early part of tho cold weather. It has 
no dead season, hut gives a deoidedly poorer oiittnrn in the fair season 
than in the monsoon. 

The area is not separately returned. It has extended within recent 
years, and is oonsidorable in the vioinity of military cantonments, 
at the Remount and Roaring Depot, Ahmednagar, near Karachi, and 
in other jwirts of Sind, and in Native States, and particularly in 
Gujanit and Kithiawar. The cultivation has chiefly extended from 
Government Farms. 

Guinea grass may either bo propagated from the true seed or by 
Bub-division of the root stock. The latter is the preferable plan. 
The hussocks become overgrown in a two or three year old crop, 
and«tho plantation is improved if eaoh root stock is diminished 
in size all round. This can be done by means of a spado or 
native pick ; the portions removed will furnish sots for planting a 
new area. 

Guinea grass, like luoorne, doos host on deep medium loam which 
can be irrigated to advantage. It also does well in light deep sandy 
soil, suoh as the gorddu soils of Kaira and Ahmedabad, or the alluvial 
sands of Sind. 

The soil should be friable to a considerable depth, and suoh tilth oan 
only be obtained by repeated ploughings and liarrowings. Thirty cart 
loads or more per aore of thoroughly decayed farm yard manure should 
be given and freely mixed during preparatory tillage with the soil. Eaoh 
set should oorAist of four to eight stalks, eaoh well rooted. Eaoh set 
should be carefully planted 20 to 24 inches apart in eaoh direction. 
The rows should be accurately straight both lengthwise and across the 
field. The sets should, in the first instance, be planted on the flat, and, 
if possible, during the rains. At any other season, in order to induce 
quiok growth and non-failure of sets, the field should be swamped 
with irrigation water immediately after planting. If there is a fair 
slope in any direotion, the irrigation water oan easily be led over the 
whole field. The sets can he planted during the monsoon advan- 
tageously on moderately light land, when light rain is falling or 
immediately before rain, and on heavier soil soon after rain. When 
the crop has beoome established, the rows should be ridged up in the 



235 



be renewed in 
three years. 



Weeding. 



Top dressing. 



same manner as for lucerne and in the direction of the least slope Ridging ma 
of the field, so that the irrigation water, when applied, may run slowly WBterin *' 
along the furrows. Subsequently, guinea grass can hardly get too 
muoh water or manure. The water must not, however, stagnate. 

The hussooks get overgrown in about two years, and it pays to grub Plantation should 
np a plantation which has been established about three years. The 
ground need not necessarily bo changed. New sets should, in the first 
instnnoe, be ohopped off from the old hassocks, aud planted in the 
furrows at the required distance apart, and, when established, the old 
plantation can be grubbed up. If this plan is adopted, the new planta- 
tion is almost in full vigour before the old plantation neod be removed. 
It is important that guinea grass should bo kept clean, and if the 
sets are planted straight, both lengthwise and across the field, this can 
easily be managed. A country bullock hoe or country plough can be 
worked in any direotion, and weeds which are not removed by these 
implements ahould.be removed by the weeding hook (khurpa). Guinea 
gross requires to be watered and manured as regularly as lucerne, but 
the former probably requires more manure than the latter to produce 
the best results. There is no better manure than well rotted farm yard 
manure, and it should be applied in dressings of at least five tons per 
aore every fourth time the orop is cut. 

If guinea grass is propagated by seed, the seed should be thinly 
broadcasted in a well prepared seed bed. When the seedlings are well 
grown and have each produced three or four shoots, they should be 
transplanted into rows in the manner already described for sets. 

Guinea grass is almost exempt from disease of any sort. Smut some- 
times appears ; but as it attacks the seed, it does no groat barm, 
because the orop is generally, and should be, cut as fodder before the 
flowers and seeds are produced. 

When the flower stalks appear, the herbage is coarse aud fibrous, and 
not nearly so suitable as food for horses and cuttle as at an earlier stage. 
In cutting a crop oare should bo taken that the hussooks are reaped as 
olose to the crown of the roots as possible, because subsequently the 
stubble whioh is otherwise left, and whioh sometimes stands 9 inches 
to a foot high, prevents the green succulent shoots being out so near 
to root stock as is advisable, and, therefore, considerable loss occurs. 

The orop provides an exceptionally fine fodder for all descriptions of The advantages 
farm animals, and can be fed without any waste to highly fed animal* °* **«**• 
Perhaps, its most valuable characteristic is that it grows well under the 
shade of trees where no other fodder orop or grass will thrive well. 
It does well in dump situations, if water does not positively stagnate 
there. Moreover, it has the decided advantage of growing well con- 
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tinuously on the same land without rotation. It is believed that 
guinea grass is as suitable a food for horses in hard work as lucerne is, 
and for young horse stook and dairy oattle it oannot be surpassed. 

At the Remount Form, Ahmednagar, the young horse stook are 
regularly fed with it. The daily ration increases with age, 25 lbs. 
ohaffed with dry food being the maximum daily allowanoe. For dairy 
oattle it can be fed up to 40 lbs. per day with every advantage. 

It can either be eroded or made into good hay. As regards conver- 
sion into hay, it has this advantage over ordinary grass that it grows 
during the fair season, and is then in the primest oondition for hay- 
making, and oan be mado into hay without the slightest risk of being 
damaged by unfavourable weather. On the Saidapet Faim guinea 
grass was found to be excellent grazing for work oattle, also for ewes and . 
lambs, but it appears necessary that it should not be grazed too closely. 

The Poona and Surat Farm crops have given outturns ranging 
between 20,000 and 35,000 lbs. per aore according to season. The 
crops are'out about eight times in a year. 



TOBACCO. 

Natural order — Solanaca. 

Genus — Nicotiana. 

Gujarati, Tamdkhu ; Marathi, Tamb&khu ; Kanarese, Iloaesoppu. 

The genus nicotiana which produces the various forms of commercial 
tobacco contains about fifty species, and all, with two Australian ex- 
ceptions, are natives of Amerioa. Five or six speoies are cultivated, 
but of these only two are found in India, viz., N. tabaccum, Linn., 
and N. rustica, Linn. The former is the oommon tobacco of India, 
and, as its name indicates, is the chief of tobaaoo yielding plants. It 
is believed to be a native of Central or South America. It is an annual 
plant, standing, when well grown, 4 to 5 feet in height, with large, ob- 
long and ovat§ pointed leaves. The upper leaves are sessile. The lower 
leaves, sometimes with or sometimes without stalks, are muoh larger 
than the upper leaves. Flowers appear as terminal panioles, and vary 
in colour from white to pink. The fruit (a oapsnle) is egg shaped, and 
contains numerous, very small, pale brown seeds of irregular shape. 

N. rustica is cultivated in parts of Punjab, Bengal, and Assam. It 
is a smaller plant than If. tabaccum, and differs from it in several 
respeota, the most noticeable being that the leaves are stalked, the 
capsules are globular, and contain oblong seeds whioh are larger than 
those of N. tabaccum. 

Tobacco, like its allies the potato and ohillies ( capsicum ), was in- 
troduced from the New World to the Old. It reached the Malabar 
Coast via Spain and Portugal in 1604 ; some authorities say at 
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slightly earlier period. Since that, time it has spread over the whole 
of India, and now is cultivated over an area of about 2,000,000 acres. 

Belgaum and Kaira are the two ohief oentres of cultivation. Else- 
where the crop is only important in Sat&ra, Kbandesh, Ahmednagar, 
Ahmedabad, and Broach. 

In Kaira and Ahmedabad, tobaooo is grown in alluvial soil of great Soft iuitable 
depth, whioh is of tine oonsistenoe, and varies in character from a sandy 
loam to u moderately stiff or clay loam. The Broaoh tobacco is 
grown chiefly in the bed of the Nerbada on bh&tha land whioh is 
alluvium of sandy loam oonsistenoe, brought down by annual floods and 
found in the beds or shelving banks of rivers ( ohiefly the Nerbada ). 
In Satara, Ahmednagar, and Khnndesh tobacco is grown to some extent 
as a riverside crop, but also to u considerable extent on the greyish 
coloured soils of old village Bites or as a dry crop on purely 
blaok soil. In the latter case the fields are generally close to the 
villages. In fielgaam the crop is extensively grown in Chikodi, to a 
fair extent in Athni, but sparingly in other tilukas. The orop is 
grown in black soil fields near villages and on riverside fields. The 
best tobacco is grown on the deep alluvial lands near the Krishna. 

In the Kaira Distriot and in adjoining Baroda Territory the oultiva- 
tion of tobacco is extensive. Throughout this tract wells with salt water 
are very common. The water from such wells is extensively used for 
irrigating tobacco, and in some instancies with remarkable manurial 
effeot. Particular wells in the neighbourhood of Nudidd (Kaira Dis- 
trict) and Petlad (Baroda Territory) contain water which is specially 
valuable for irrigating tobaooo, and the owners derive a large income 
by selling to occupants of tobaoco fields the right to draw water by 
mot (kos) from their wells. There is no doubt that the water of certain 
wells has high manurial value. At Nadiad in certain fields tobacoo 
has been growing continuously for many years without any manure 
exoept that derived from the water of salt wells. ' Dr. Leather's 
professional enquiry regarding the composition of these well waters 
shows that there are remarkable differences between the waters whioh 
are recognised as sweet and such as are called salt by ordinary cultiva- 
tors. Wells with sweet and wells with salt water are often found in 
the Charotar villages within a stone's-throw distance of each other. 
The salt water in some wells is considered particularly effective for 
tobacoo, that in others less effective. Dr. Leather concludes that the 
cultivator's opinion of the value of these well waters is perfectly sound. 
He found large amounts of nitrates in the well waters held in highest 
repute by the oultivators. The water from such wells is mixed in definite 
proportion with water from sweet wells as it is being used for irrigation. 
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Dr. Leather calculates that the mixed water gives to a tobaooo crop during 
the season ahnnt 500 lbs. nitrates of potash per acre. The analyses show, 
however, that the percentage of potash wbb very considerable in some 
waters and wholly absent in other*. In some cases the nitrio aoid reached 
the orops therefore in other combinations. But as the tobaooo soils are 
generally rich in potash, a deficiency of this ingredient in the well water 
oonld not bo felt by the crop. The reader is referred to Agricultural 
Ledger No. 14 of 1895 for full details of Dr. Leather's enquiry. 

A free working, well drained soil is best for tobaoeo. In Gujarit 
on such land with sweet water for irrigation mild flavoured tobaooo of 
good quality can be grown. But the native oultivator likes strong 
tobacco and a heavy orop of large ooarse leaves. A orop yielding 
tobacco of this class grows best on medium clay loams irrigated 
with sweet water or with salt and sweet water oomhined. The Charotar 
villuges of Kaira and Barada Territory are the principal tobaooo 
growing centres of Gujarit, and the tobacco growing Boils of these 
villages are chiefly light coloured loams or sandy loams. Dr. Leather 
found that representative tobacoo soils of the Charotar villages con- 
tained distinctly largo percentages of potash, full average quantities of 
phosphoric aoid, but the proportions of nitrogen in all are very small. 

Tobacco is rarely rotated in Gujarft with other orops. It is olaimed 
that the longer the soil is under the crop, the better is the produce. 
The soils of the Charotar are exceptional in being of immense depth 
with great natural fertility. Continuous tobacco would not be profit- 
able on less fertile Boils. Tobacoo req uires a full supply of nitrogen, 
potash, and lime, bat makes no great demand on the soil for phosphates ; 
therefore, by its continuous growth the resouroes of an average soil 
are not fully made use of. There are other objections, the prinoipal 
one is that continuous growing or frequent growing encourages para- 
sites, such as the broom rape which in Gujarat frequently does great 
damage in tobaooo fields. There is little doubt that this plant para- 
site and other posts, particularly insects, would do much more 
harm than they do, were it not that the olimate of Gujarfit 
favours, to a particular extent, the rapid decomposition of the roots, 
stems and other residues of the orop which are not removed from the 
field. Occasionally on fields badly infested with broom rape the 
cultivator grows an irrigated crop of svndhia jowdr in the hot weather. 
Tobaooo follows in its ordinary season. The broom rape does leas harm 
than usual, but the tobacco does not yield an average outturn. 

These should be prepared on elevated ground and under tree shade. 
The site should be selected which is likely to be affeoted as little as 
possible by heavy showers of rain. Tobacoo seedlings, when young, are 
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very delioate, and need all the protection from the sun and storm which 
oan bo arranged for. In such villages as grow a considerable area of 
tobucao u sueaial pieoe of ground is usually set apart as a oommon 
nursery. An uoro of transplantution requires a seed bed of 100 square 
feet at least. The seedlings before transplantation are liable to many 
mishaps, and some, when transplanted, fail to grow; therefore, it is well 
to have a sufficiently large nursery to meet Buoh eventualities. The best 
plan is to havo a succession of seedlings. The seed beds should bo 
sown at intervals of a week. Seed beds 200 square feet in extent 
in the aggregate and sown at intervals will provide all the seedlings 
which will be required to plant an acre, and leave plenty to spare. 
The best cultivators have usually large seed beds, and sell surplus 
seedlings to their less skilful neighbours. Seed beds should be pre- 
pared with oare. It is a good plan to r&b them by burning on the 
surfaoe, before the rains set in, refuse, straw or hay, brush wood or 
cowdung. The r&bing has greatest effect if the soil has been pre- 
viously dug lightly with a light pick and the lumps broken into a com- 
paratively fine tilth. The burning improves the meohanioal condi- 
tion, the ashes manure the soil, and the heat kills weeds and insects. A 
rdbad seed bed should be manured with goat manure. One oart load is 
sufficient for a nursery for an acre of transplantation. The goat manure 
should be well mixed with the soil, and as fine a tilth as possible obtained 
by hand digging, &o. There is ample time to prepare the seed bed 
thoroughly, as the seed should not be sown until July. One ounce of 
fresh seed is sufficient to sow 100 square feet of seed bed. The seeds 
are very small, and should be mixed with a considerable proporition of 
fine ashes or fino sand before sowing. This secures even distribution. 
The seed when sown should be lightly covered with soil, and the surfaoe 
pressed down. Heavy rain is disastrous, and continued dry weather 
is nearly as harmful. The seed beds may, therefore, need light water- 
ing by hand or protection from heavy rain. For the latter purpose, in 
some parts of India tatties of bamboo and straw, erected at some little 
height from the ground and removeable in fair weather, are used. This 
practice might, with advantage, be adopted in Gujarat. Weeds, as thoy 
appear, must be removed from the seed beds, and the seedlings may 
need thinning out. If they are too close together, they grow tall and 
weak, and are difficult to transplant successfully. Seedlings which are 
allowed sufficient room in the seed bed get their roots properly deve- 
loped, and oan bo lifted when required for transplantation without 
damaging the roots materially. Caterpillars must be diligently looked 
for in the seed beds every morning and removed or destroyed, other- 
wise great damage will soon be done to the young plants. 
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The stems and roots of the preceding tobacco crop should be 
grabbed up and burnt or otherwise disposed of as soon as possible after 
the leaves are harvested. Burning is the preferable method of disposal. 
If left in the ground, the crop residues retain a oertain amount of 
vitality, and those of the orops which have been irrigated owing to 
the effect of soil moisture send forth shoots which grow to a oertain 
extent. Even in the case of dry crops there is the same tendency. 
This growth has no material value. On the contrary, plants which are 
kept alive after harvest help to perpetuate broom rape or other diseases. 
In Gujarfit, as in other districts of the Presidency, the stems and roots 
of tobaoco are usually left undisturbed during the fair season, and this 
practice cannot too severely be condemned. It is, of course, easier to 
dig up the roots when the ground has been softened by anti-monsoon 
showers or by the first monsoon rainfall, and at this time the work is 
usually done. The field is ploughed as soon as possible after the mon- 
soon has set in, and, as the cultivators believe in deep and frequent 
tillage for tobacco, the plough is frequently used between June and 
August. The hal of Gujarat is a very light plough. The local work 
cattle are strong and aotive ; thereftte the preparatory tillage is not 
particularly expensive, even though eight or ten ploughings are frequent- 
ly given. But the extent of this tillage would be fairly represented by 
four good ploughings given by the Deccan plough. As a matter of 
foot, f.wo deep ploughings by a really effective indigenous plough and 
the subsequent use of the bladed harrow or scarifier (which is much 
the same pattern in all districts) would, at less cost, produce tilth as good 
and as suitable for transplantation of tobacco seedlings as that produced 
by the usual numerous ploughings given in Gujarat. 

Manure is applied when the field has several times been ploughed. 
The soil of tobacco fields can in GujarAt usually be carted over 
without injury vduring breaks in the monsoon ; therefore the practice 
need not be objected to. In heavy soil it would be preferable to 
apply manure in the fair season. Subsequent tillage would mix the 
jnanure thoroughly with the soil. Twenty-five to thirty cart loads per 
acre of ordinary, well rotted, farm yard manure is the usual appli- 
cation. A better practice than this is to fold sheep closely on fields 
intended for tobacco in the fair season. 150 sheep for a week on 
an acre would give a full average application of manure, and 200 
sheep would give a liberal dressing. The mud removed from village 
tanks is considered good manure for tobacco fields if given in 
sufficient quantity. Forty oart loads or more per acre are usually given. 
The mud is dug out as the tanks dry in the fair season, and is then 
applied. If then spread on the field, the lumps crumble down owing 
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to the heat of the Bun in the day and the cooling of the ah- at night, 
and can, therefore, be freely incorporated with the soil during the 
monsoon by ploughing. It is easy to understand that village tank 
mud, as the water dries up, may furnish a fairly concentrated manure 
if the village is large ; because the tank receives the greater part of the 
village sullage, and buffaloes and other cattle stand or wallow in its 
waters for hours daily during the greater part of the year. The water 
and mud is foaled thereby, but, of course, improved manurially. It is 
believed that, though sheep dung and tank mud are good for tobacco, 
cowdung manure, if well rotted, is best, because it produces rich, fine, 
elastic leaves. There is in India no positive proof about this, only 
hearsay evidence, and such must be accepted for what it is worth. 

The results of American experiments indicate that it is the nitrogen 
and potash of farm yard manure which are most beneficial to tobacco, 
and that the effect of phosphates may be discounted. In India the 
stoTageof farm yard manure is not usually exemplary. On the contrary, 
it is usually bad in practice, and the elements which are most useful 
for tobaoco are those which would be lost in greatest extent by careless 
storage. The manurial value of £lt water for tobacco has already 
been referred to, and, when suoh is available, the dressing of farm yard 
manure or other manure ia usually light. 

The seedlings are ready for transplantation when they have 
four leaves and three or four inches high. The field should now be 
levelled with the samdr — a plank, which is used as a roller. The 
surface is next lined and cross-lined with the gisle which has four 
teeth at regular distances apart. The line* thus made may vary from 
twenty to twenty-seven inches apart. The seedlings are carried from 
the seed beds in baskets, and only such as have straight stems and well 
developed roots are planted. A seedling is planted carefully at each 
angle made by the intersecting lines, so that the roots occupy a 
natural position. A cloudy afternoon is usually chosea for planting. 
The seedlings thus get a whole night before being exposed to the 
heat of the Bun. Frequent watering is required after transplantation. 
The seedlings are covered lightly with twigs and leaves of the neem 
tree until they are thoroughly established. Those that are weakly 
or die are replaced. Mnch of the success of the crop depends upon 
careful transplantation. Light rain, in occasional showers, for a few 
days after transplantation is very beneficial. 

Hoeing should begin as soon as the plants have made a fair start. 
A bullock hoe with a blade wide enough to work between the rows is 
used. The blade must not be too long, otherwise the roots are dis- 
turbed or the young plants damaged. Weeds which cannot be 
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Irrigation. 



reached by the bullook hoe are removed by the weeding hook (khurpa). 

The plants should be planted in snch exact lines that the bullock hoe 

can be worked either lengthwise or acroaa the fields. Three double 

turns are usually given. In fact, hoeing should continue until the 

bullocks can no longer walk through the crop without doing injury. 

Topping. "When the flower bud begins to open, it ought to be removed and 

with it two to four of the youngest leaves. Ten to fourteen leaves should 

. be left on each plant, the greater number in a rich soil. In some 

v cases when small golden leaves are required for special purposes the 

plant is loft untopped. When, however, it is topped, its whole strength 

is concentrated in perfecting the leaves left upon it. 

Sacieriiig. The removal of the flower buds when the plant is in full activity of 

growth is followed by the appearance of a number of side branches. 

These are known by tobacco growers as " suckers" — a significant term, 

but botanically they are not suckers at all. They should be regularly 

removed, because they use up the substance of the plant, thus 

deteriorating the value of the leaves. The removal of suckers involves 

much work. The field must be gone over many times in the season. 

On betar soil (stiff clay loam) tftbacco is raised as a dry crop. But, 
as a rule, tobacco in Gujarat is irrigated more or less according to the 
kind of tobacco to be manufactured. Tobacco meant for jerdo must 
get more irrigation than that intended for kdlio. In an ordinary yeaT 
irrigation begins early in November. Twenty days after the first water- 
ing a second is given, and afterwards others at intervals of twelve to 
sixteen days until the leaves are ripe, which is usually about the middle 
of February. In Gujarat the leaves are left on the plants either until 
they are decidedly yellow, or the colour has so far turned that the 
leaves would be considered overripe by an experienced European 
grower who thinks tobacco fit to out when the leaf is brittle, crumbled 
on the surface, and covered with yellow spots. 

Sometimes ' the entire tobacco plant is cut down; but the usnal 
course is to strip off the leaves one by one from the stalk with a small 
bent siokle made for the purpose. The after treatment of the leaves 
depends upon the kind of tobacco to be manufactured. 

Two kinds of manufactured tobacco are commonly made — itUio and 
jerdo — and a third (chopadia) is occasionally prepared. 

Kdlio, used for smoking in the hooka, is made as follows : — The 
leaves, when stripped off the stems, are placed in threes, one above the 
other, on the ground. The threes are arranged in rows overlapping 
like slates on a roof. They are left thus exposed to the sun and dew 
for four days, and in the absence of dew are artificially damped. This 
half dried tobacco is built into heaps, and, when it has heated slightly, 
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it is tied into bundles (padas). The bundles are again pat into heaps 
and subjected to gentle fermentation. The heaps are turned every 
second day for about a fortnight, at the end of which time the tobacco 
ought to be cured. The bundles when cured weigh at Nadiad 
usually \\ to 2 lbs. each. When ready for market, kdlio is of a black 
brown colour. It is sold by the maund of 45 lbs. or by the 100 
bundles. An average acre should yield from 1,000 to 1,400 lbs. 
The yield from a really good field may be 2,400 lbs. or more per acre. 

Jerdo or yellow tobacco gets its name from jerdo, the soluble yellow 
colour which is washed out of saffiower petals when preparing the red 
dye. There are two kinds of jerdo. That made from tobacco irri- 
gated with sweet water is used for smoking, whilst that irrigated with 
brackish water is used for chewing or snuff. Jerdo is prepared aa 
follows : — Two days before the tobacco is cut, the field is copiously 
watered. The leaves when stripped from the plants are laid on the 
moist soil, and lie exposed to the sun and dew for eight days. The moist 
earth prevents rapid drying, so the leaves take a bright, yellow colour. 
After they have acquired a proper colour, they are tied into padas and 
scored in a house. They are almost dry when stored. Therefore they 
do not ferment and blacken. They mature slowly, and jerdo, when 
ready for sale, should be of a brownish yellow colour. With irrigation 
by brackish water very large orops of inferior jerdo are obtained — 3,000 
lbs. or more per acre. With sweet water an average yield is the aamo 
as for kdlio. 

Chopadia tobacco is so called from the flattened " book-like " padas 
in which it is sold. It is only made from selected leaves which are 
dried, and coloured in the same way as jerdo, but more slowly, the 
process taking ten to twelve days. Leaves perfect in shape and ripe- 
ness are selected, and all of much the same size, and therefore only a 
proportion of any crop can be made into chopadia. 

Tobacco suffers severely from parasites, both animal and vegetable Disease*. 
Various kinds of caterpillars do considerable damage to the seedlings 
and also to more mature plants. They can only be watched for, 
picked off and destroyed. 

Of vegetable parasites the best known is a species oforabanche 
(broom rape), called in the vernacular vacumba or agio. Its white 
fleshy stems, J" in diameter, furnished with scaly leaves and surmount- 
ed by pale bluish white flowers, may often be found underneath tobacco 
plants. The broom rapes are common in Gujarat, and attack Imnjals 
and tomatoes, as well as tobacco. They attach themselves to the roots 
of the host, and feed on the juices of the plant, and thereby very seriously 
diminish the yield. Although constantly removed by the cultivators 
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a bad attack will destroy a quarter of the crop. The practice of con- 
tinuous tobacco growing is so common and so favourable to vacttmba 
that it is impossible to irradicate it. It more or less appears every year, 
and wben the season proves favourable, as it seems to do at short inter- 
vals, the attack is bad, seriously increasing expenditure and reducing 
the outturn. Cultivators think that vaeumba is an outgrowth from 
tobacco and that it has no separate existence. It is, therefore, left in 
undisturbed possession of the field when the leaves have been harvested. 
It flowers and seeds on the tobacco stalks. These stumps are left to dry 
in the field instead of being dug up and burnt as they ought to be. 

Vabieties of Tobacco, Bombay Pkksidenct. 

1. Sumatra. — Plant tall, internodes of leaves being fairly far apart. 
Leaf has characteristic open habit of growth, with the upper surface 
slightly granulated and shining. It is narrow for a considerable 
distance near base, then widens gradually, and may best be described 
as spindle shaped. Midrib prominent, but not very coarse. Veins fine, 
straight, regular, not much branched. Texture fairly thin, fine, soft, 
elastic. 

2. Yaval No. 1 (from Khandesh District). — Plant has a very low 
habit of growth, the internodes being very close together. Leaf slight- 
ly granulated, very narrow near base, long and narrower throughout 
than any other variety, widest one-third length from base, very sharp 
pointed. Midrib prominent and coarse, particularly near base. Veins 
fairly prominent, rather irregular, branched to a considerable extent. 
Texture thick, coarse, soft. 

3. Yaval No. 2. — Plant with a fairly low set habit of growth. 
Internodes short. Leaf fairly roughly granulated, large, broad, widest 
near base, ovate, point blunt. Midrib prominent and coarse. Veins 
and reticulations prominent and coarse. Texture soft, fairly thick. 

4. Shdmru from Nadi&l (Kaira District). — Plant very low set habit 
of growth. Internodes very close. Leaf very granulated or crumpled, 
broad, greatest width one-fourth length from base, gradually tapers 
to moderately blunt point. Midrib, veins and reticulations all prominent 
and coarse. Texture thick, coarse., soft. 

5. Peelia (from Kaira and Baroda Districts). — Plant fairly tall. 
Leaf granulated, large, widest about one-third length from base, narrow 
for very short distance from base, then widens abruptly, and tapers 
gradually to sharp point. Midrib, veins and reticulations prominent 
and coarse. Texture soft, thick. 

6. Kdlia (Baroda). — Plant tall or moderately tall. Leaves some- 
what granulated. Leaf narrow for short distance neax base, then 
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widens, broadest one-third length from base, moderately wide, long, 
sharp pointed. Midrib and veins fairly coarse. Veins and reticula- 
tions numerous. Textare fairly thick and soft. 

7. Kalia (Baroda). — Plant fairly tall. Leaf crumpled or very much 
granulated, long, broad, narrow for short distance near base, then widens 
abruptly, widest two-fifth length from base, thence tapers gradually to 
sharp point. Midrib, veins and reticulations long, prominent and 
coarse. Texture thick, coarse, soft. 

8. Kari-b&gl&ni from Ghikodi (Belgaum District). — Plant tall. Leaf 
slightly granulated, large and moderately wide ; widest one-third length 
from base, very narrow for 2 or 3 inches near base, somewhat spindle 
shaped, sharp pointed. Midrib fairly prominent, moderately coarse. 
Veins not coarse and not much reticulated. Texture fairly thick, soft. 

9. Bhopli from Chikodi (Belgaum District). — Plant tall. Leaf 
slightly granulated, folds double from midrib, characteristically narrow 
for considerable distance from base, large, long, spindle shaped, 
sharp pointed, resembles Sumatra somewhat in shape. Midrib pro- 
minent and coarse. Veins fairly prominent, but not numerous or much 
reticulated. Texture thicker and coarser than Sumatra. 

Shendi-wrte from Chikodi (Belgaum District). — Plant medium 
height. Leaves very slightly granulated, narrow near base, broadest 
one-third length from base, long, ovate, sharp pointed. Midrib fairly 
prominent and fairly coarse. Veins fairly prominent. Reticulations 
fine. Texture fairly soft, moderately thiok. 

Dwarf, low set plant. Leaves very orqmpled, short, very wide in An unnamed 
proportion to length, widest one-third length from base and thence NaduS. """ 
tapers slowly to a sharp point. 



OPIUM OR WHITE POPPY— Papaver somntferum. 
Gujarati, Afin ; Marathi, Afu ; Kanarese, Ajtihu. 

The opium yielding poppy is believed by botanists to be a cultivated 
state of Papaner setigerum, a species which is wild on the shores of the 
Mediterranean, particularly in Spain, Algeria, Corsica, Sicily, Greece and 
Cyprus. 

The cultivated poppy was known to the Ancient Greeks, and was in origin of the 
India before the Aryans. It was introduced in Persia, India and P Unt - 
China by Arabs. The crop appears to have been known in China at a 
very much later period than in India, but, when introduced, the spread 
of the drug was very rapid. The Chinese began the habit of smoking 
it, and the consumption got so great in China that the drug was largely 
imported into that country. This created a demand from India. Tho 
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cultivation of poppy is now coinnion in China, but the quality of the 
opium produced is muoh inferior to Indian. 

The opium poppy is grown especially in Native States here and there 
throughout India, but its cultivation is mainly confined to three centres 
which yield the following opiums : — " Patna opium " in Beliar, 
" Benfires opium " in the North- West Provinces, ** Mdlwa opium " in 
Central India and Rajputaua. The cultivation of opium in the 
Bombay Presidency is prohibited. The crop is grown to a considerable 
extent in the Kadi Division of Baroda, 

I quote Duthie and Fuller as follows :- -" In the plains poppy culti- 
vation has been restricted by Government to certain well denned 
tracts in order to render its supervision easier, and hence its distribution 
is artificial, and is only partly dependent upon natural qualifications 
of soil and climate." 

The system on which opium is grown for Government is as follows : — 
" Every cultivator wishing to grow the plant must obtain a written 
license to do so, and receives an advance in cash of from Rs. 12 to 
Rs. 13 per aore paid in two instalments — first, two months before the 
poppy is sown ; and, second, one month after sowing. The whole of the 
produce is purchased by Government at a rate varying between 
Rs. 4-8 and Rs. 6 per ter." 

The Baroda Government first lioensed opium cultivation in 1878, 
and the cultivation is controlled in much the same way as in British Ter- 
ritory. The cultivator applies for a license for a given area. He gets an 
advance of Rs. 8 or Rs. 10 per bigha (jjth acre) to enable him to buy seed 
and cultivate his land. The price of the produce is fixed at the same 
time. The area usually now exceeds 20,000 acres annually. 

The firat attempt to grow the opium poppy in Kadi was made by 
a Rajput who had seen it grown in Mflwa. He failed. A Kunbi made 
a second attempt, and succeeded so well that his neighbours copied 
him. This first Kunbi cultivator started growing the poppy, because 
in a dream Mahaaev offered him three haudfuls of opium. This be 
took as a good omen, and began work. 

The opium poppy is an annual 2* to 4' high. The stem branches 
freely. The branches, leaves and fruit (a capsule) are covered with 
a whitish bloom which easily rubs off. The flowers are white (occa- 
sionally tinged purple with purple spot at base). Seeds small, very 
numerous in one capsule, reniform, white or black. 

The climate of Northern India probably suits the crop better than 
that of any part of the Bombay Presidenoy ot of Bombay Native States. 

The best soil is gorddu, a deep alluvial sandy loam. The crop is 
a rabi one. The season extends from Ootober to March-April. Tlio 
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field intended for opium is ploughed and harrowed repeatedly during 
the rains. If it is in low condition, manure is given in fair quantity — 
ten to fifteen loads per acre. The plant is liable to run to leaf and stalk 
in a highly manured field. A fine degree of tilth and a fairly firm 
seed bed are necessary for the best results. Before sowing) the field 
is laid out into beds for irrigation. The seed is carefully broad- 
casted at the rate of 3 lbs. per acre in October, and lightly covered 
with a hand rake. In order to sow the seed equally, it is mixed with 
powdered earth or ashes. It is best to irrigate onoe before sowing, 
and sow the seed when the beds have sufficiently dried. Light 
irrigation is given frequently until the delicate young seedlings are 
fairly established. Then the field is watered every fortnight until 
the fioweTS appear. The crop requires careful hand weeding. The 
stirring of the surface soil with the weeding hook (khurpa) is also 
beneficial. The first weeding is given three weeks after sowing and a 
second and third at intervals of a fortnight. The plants are thinned out, 
so that they are 8* to 10" apart. The young plants so removed are 
used as a green vegetable. Poppies are ready to yield opium when 
the capsules turn a light brown colour and become somewhat hard. 
The juice is removed from the fruit by scarifying it with a three- 
bladed instrument, called n&reni. The blades are fixed Jth inch apart, 
so that they make three parallel scratches on the capsule. The implemen t 
is oiled before use. The cultivator in the evening makes deep soratohes 
in the capsule from bottom to top. Only one part of the capsule is 
lanced at a time. ' To go round the whole capsule five to eight lancings 
are required with intervals of one or two days between each. 

The morning after lancing a gummy juice is found exuding from 
the cuts. The substance is crude opium. It is carefully scraped off 
by means of a small iron scoop, and caught in a brass vessel which has 
previously been oiled. The juice is carried home and stored in 
earthen jars, and, when all gathered, is sold to Government. The out- 
turn from a bigha is given at 10 to 12 lbs. (20 lbs. or less per aore). 

The crop may also yield 200 to 250 lbs. seed per acre. 

The crop is subject to many injuries. Frost is most dreaded. Doll, 
cloudy days and east winds are also bad. Monkeys cause much 
damage in the Kadi Division. 

Poppy seed yields a dear limpid oil. The residue oil cake is 
used as cattle food. In France the crop is grown entirely for its oil 
seed. Poppy seed oil cake is a well known cattle food in the Euro- 
pean trade, and the oil is largely used to adulterate olive oil, Scq., and 
is suitable, because it is comparatively tasteless. 
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INDIAN HEMP—CannaM* satwa. 

Natural order — Urticacece, 

Gujarati, Bh&ng, G&nja ; Marathi, Bhang, G&nja ; Kanarese, Bh&ng, 

Ganje. 

This plant has been found wild South of the Caspian Sea, in Siberia 
and probably in Central and Southern Russia. It appears to be wild 
In the Western Himalayas and Kashmir. It is acclimatized in the 
plains of India generally, and has gone wild in various parts, and can 
be fonnd as a cold season annual in rubbish heaps and baokyarda 
generally throughout the plains of India. 

Economic uses It is cultivated in India for (a) as a narcotic crop, (ft) for its fibre hemp, 
the plant. ^ £ or ^ fl r jp e ^^ f rom ^ich an Q j] ean ^ e prepafpj^ The 

usefulness of the plant for each of the above purposes depends 
a great deal upon the character of the soil, climate, altitude, ar.d other 
natural conditions of the country in whioh it is grown. In the plains 
of India the narootic is the most valuable product. In the Himalayas 
and other colder parts or of high altitude probably the plant is most 
successfully cultivated for fibre and seed. The seed is eaten or pressed 
for oil, and is very commonly used in Europe as food for cage birds. 
The chief value of the Asiatio orop is the narcotic which it yields. 

The plant is a coarse tall annual, with male and female flowers borne 
on different plants. Stems woody at base and usually about 5 feet high, 
but on rich, highly manured soil much higher. Male flowers terminal 
and on axillary drooping panicles. Female flowers fewer, axillary 
sessile. Fruit enclosed in perianth, small, smooth, brownish grey. The 
plant requires for the proper development of the narootic a dry climate 
and a fairly light rainfall distributed throughout the season in light 
showers. 

The area is small, and has varied from year to year considerably. 
The total in some years is 2,000 acres, but in other years has deolined 
to £ or \ the maximum. 

In Gujarat, Surat grows a small area. In the Deccan the orop is 
grown in all the six collectorates, the Ahmednagar, Satara, and 
KMndesh areas being the most important. The cultivation in the 
Karnatak is very trifling, and no hemp is grown in the Konkan. 
Cultivation. The Bombay cultivators are of the ordinary cultivating olasses, but 
possess the speoial knowledge required to distinguish male from female 
flowers and the preparation of the drug. 

The hemp plant requires good soil and careful tillage. It doe9 
best on (airly deep, friable, well drained soil. A soil formed in 
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the Deccan by the admixture of light alluvium, washed from 
the uplands with the mixed black soil found at lower levels, suits 
the crop admirably. The patches in which hemp is grown are 
usually situate close to the village, and are naturally manured by village 
sullage, &g. It is useless to attempt to grow hemp on soil which 
is not in good condition. If the soil is in poor oondition, a dressing of 
fifteen to twenty cartloads per acre of old cowdung manure is required. 
The manure should be given in May, and then evenly spread over the 
surrace of the land. The field should be prepared by once ploughing 
and repeatedly harrowing after the first fall of rain. A fine state of 
tilth — a friable, well prepared seed bed — is necessary. The seed should 
be drilled in June-July in rows 18' 7 to 30" apart, depending upon the 
character of the soil and its condition. The seeds are small, and 
require very careful sowing. To secure even distribution, the seed 
should be mixed with fine earth or ashes before sowing. The drill 
should work near the surface, otherwise the small seed will be buried 
too deeply for successful germination. The usual seed rate is 8 to 10 
lbs. per acre, but this is really more than is required. Superfluous 
seedlings are thinned out when they become fairly established. In 
really good land the rows oaght to be 2 to 2 J feet apart, and the seed- 
lings should be thinned out to a foot apart. The distance will be 
increased by the subsequent removal of male plants. Young hemp 
plants are used as a delicate green vegetable. One hand weeding at 
least is necessary, and the bullock hoe should be used repeatedly until 
the plants are so advanced in growth that they are damaged by the 
bullocks working the hoe. In September-October the cultivator 
seeks diligently for male plants. These are removed by uprooting 
daily as they are found. If the female flowers are fertilized, the nar- 
cotic principle is very poorly developed in the plants. A very few 
male plants, if left, are sufficient to fertilize the female plants in 
a whole field. Sufficient space should be left between female plants 
to encourage lateral branching. Lateral growth is induoed by giving 
the stem near the root a half twiBt round, thus bruising the tissues 
and arresting growth for the time being. The crop is ready in 
November-December or December-January. If the late rains 
are deficient, two or three waterings from a well or other source of 
irrigation may be required. The crop is harvested by cutting all 
flower bearing branches along with about one foot of the branch stalk. 

A beaten threshing floor is prepared, and on this the flower bearing p^,,^ tba 
branches are left to exposure and the influence of dew for one night. dcn ff- 
Next day these branches are heaped in small heaps with the tops in the 
oentre, and are trampled and trodden down by men. Layer is added 
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to layer, and the trampling repeated daily for four days. The result is 
that the flower heads are pressed flat, and gdnja is obtained by winnow- 
ing and picking these flower heads by hand from the chaff and broken 
flower heads, whioh mixture is known as bhang. Gdnja and bhang are 
separately stored in gunny bags. In the Ahmednagar District the 
resinous substance (charas) whioh adheres to the feet and hands of men 
who trample and press gdnja is scraped off, and saved for private 
consumption, but not tor sale. 
Gdnja- Gdnja as prepared in the Bombay Presidency is considered some- 
what milder than the Upper India drng by those who have smoked 
gdnja in Upper India, as well as in the Decoan. The mildness is 
attributed to the practice in the Decoan of harvesting the crop at a 
more immature stage than is customary in Upper India. In the Decoan 
the use of bhang is much more limited than that of gdnja, the latter 
for smoking being much the more important drag. 
How gdnja is Gdnja is not subject to any special treatment nntil it. passes into the 
unoked. hands of the smoker who breaks it into small bits, removes seeds, 

leaves, and foreign matter if there be any. He then places the broken 
gdnja in the palm of his hand, and pours water over it three or four 
times till the water runs off clear, kneading the gdnja at each watering. 
If properly done, the process takes ten minutes. During the process 
the gdnja gets sticky. It is then squeezed free of water between the 
two hands. A small cake is left, from which pieces are broken and 
mixed with an equal quantity of tobacco, and smoked in an ordinary 
native pipe. In very rare cases dhatura or nuxvomica is smoked with 
gdnja, and . the admixture, of course, increases the intoxicating 
effect. 

Bhang as sold in the bazar is first picked to remove pieoes of stalks 
and other impurity, and then washed with water. Subsequently it 
is ground into a fine paste on a grind stone with a few grains of black 
pepper. Hindi ascetics prefer a mortar and pestle of nim {melia azadi- 
ractei) to a grind stone. The paste is stirred in water and strained 
through cloth, and the nitrate drunk either with or without sugar. 
This is the simplest and cheapest form of bhang for drinking. Those who 
can afford it add ground almond kernels, and flavour with cardamoms, 
&c. ; and well-to-do, habitual drinkers buy raw bhang in quantity, boil 
it in water for two or three hours, and then wash it clean of all impurities. 
It is then dried and stored for use. Subsequently, as required, it is 
ground into powder, infused with water, and drunk as described above. 
Bhdng is never drunk without a seasoning of black pepper, but often it 
ib seasoned with almonds or mixed with milk sweetened with sugar or 
sugaroandy, and flavoured with some or all the following articles of 
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the bh&ng mas&la :— Poppyseed, rose petals, fennel, nutmeg, carda- 
moms, black pepper, and kasni seed (Cichorium endivia). 

Charas is used in smoking only, and its use for this purpose in the Chaw. 
Deooan is rare. As a rule, bh&ng is not smoked unless the smoker of 
g&nja is hard pressed for supply of his favourable drag. Charcu 
requires no preparation before its use. It is simply made into small 
pills, and smoked either with g&nja or tobacco according to the ohoico 
of the smoker. G&nja, bh&ng and charas deteriorate with keeping. 
Tbey keep good for a year, bat deteriorate in intoxicating qualities 
afterwards. (1) 

Messrs. Duthie and Fuller in their " Field and Garden Crops" describe The fibre from 
the separation of the fibre from the bill crop of India thus : — hemp ' 

" The stalks are then laid in water to promote fermentation which 
will allow the bark to strip off. On being taken out, they are beaten 
with mallets to loosen the bark which is then detached by hand in 
strips, and, after u second beating, breaks up into fibre which is made 
up into hanks for sale. In some places the fibre is boiled in potash, and 
bleached before spinning. The principal things manufactured from 
it are hemp cloth (bh&ngra or bh&ngela) and the ropes which are used 
for swing bridges over hill streams. The cloth makes an admirable 
material for sacks, and is laTgely used in the grain trade on the Nepaul 
frontier, and latterly in the export of potatoes from Knmaon. It also 
famishes a large portion of the hill population with a characteristic 
article of clothing — a hemp blanket, worn, like a plaid, across the 

shoulders and fastened in front with a wooden skewer." 

i 

Thb Cultivation and Manufaotubb of G&nja 
mr Madras. 
(By C. Benson, Esq., M.B.A.C., Agricultural Department, Madras.) 
The true hemp plant (Cannabis sativa), though grown here and 
there in most parts of the Presidency in backyards, as found as a 
regularly cultivated field crop in only two localities, viz., in the 
Maiayali villages on the Javadi Hills in North Aroot and in one or two 
villages in the Bapatla Taluk of Kistna District. It is also raised to a 
certain extent iq the hilly parts of VizagApatam and Ganjam, but 
then seldom more than a tew plants are grown by each person. 

The Javadu are a low hill range, covered with jungle, amongst 
which the Maiayali villages lie soattered, few of them consisting of 
more than three or four huts. Each village has a small patch of land 

CI) The notes are chiefly extracts from evidence submitted to tie Q(u\ja Commission 
by Mr. Yaohrant Nilkanth, Superintendent of the Office of -Survey Commiiaioaer 
and Director, Land Records and Agriculture. ^s3 - i 
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cleared for cultivation near by, and there, in almost all oases, a plot or 
two of hemp will be found growing. The Malayalis olaim to !» 
Vellalas, but, except for purposes of trade and barter, have little or no 
connection with the people of the plains. The; also claim to alone 
possess the knowledge necessary for the manufacture of gunja — a 
practice which has been carried on, they state, in these hilU from time 
immemorial. They attribute the fact that the growth of the orop is 
confined to the hills merely to the ignorance of the people of the 
plains, and state that, if the latter knew how to deal with the orop, 
they would easily grow it outside the hills. 

On the hills cultivation is carried on in small plots, the natural fall 
of the ground preventing any considerable tolerably level area being 
founl in one place, although to a certain extent the plots are terraced. 
In these plots the Malayalis raise the ordinary dry food grains of the 
country for their own consumption, and with them the hemp plant 
alternates, hemp not being ordinarily taken on the same land in two 
successive years. The soil is free, friable and open, derived directly 
from the rocks on which it rests, thoroughly well drained, and 
appears to be fairly fertile. For hemp it receives a heavy dressing of 
cattle dung, without which it is said to be hopeless to raise the crop. 
This manure is spread on the surface in May or June before the first 
rains allow of ploughing being begun. As soon as the land is sufficient- 
ly moistened, it is ploughed, and the operation is repeated three or 
four times at convenient intervals until some time in July, when the 
seed is sown. Sowing is done by dropping the seed, at the rate of 
five or six seers per acre, in a furrow opened with a plough, the seed 
being oovered with soil drawn over it by the feet of the sower. The 
seed is sown in rows about 3 feet apart, and during the growth of the 
crop the spaces between the rows are worked and kept clean by 
ploughing and weeding. The young plants appear in about a week 
after sowing, and when about three weeks old they are partially 
thinned out, and when they reach to a foot high they are earthed up 
by means of a plough which is run along on either side of the rows. 
This latter process, aided by hand weeding at intervals of about a fort- 
night, thrice repeated, keeps the whole land clean. 

When the crop is abont four months old, the anxieties of the 
cultivator commence, and the crop has to be examined carefully and 
frequently, so that any male plants — called female by the ryots — may 
be detected and removed. Detection of the male plants is only pos- 
sible when the flowers appear. Their entire removal is absolutely 
essential to securing a orop of gdnjd, as otherwise the whole crop runs 
to seed. The removal of the male plants is a continuous process 
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going on as the plants are defeated. Notwithstanding this oar©, a 
certain amount of seed aotually sets. 

Soma time early in January the harvest begins. It continues np to 
March. Plants are ready for catting as soon as the leaf tarns yellow 
and begins to drop. At the same time the spikes of female flowers also 
tarn yellow. The crop is never cat on a damp or clondy day. 

In harvesting, the ripe plants are out bodily, tied into small bundles, 
and carried to the threshing floor of the village. There the spikes are 
stripped off the stems, with a few of the leaves, and the stems are 
thrown away. The material thus collected is spread ont on the floor 
in the sun daring the middle of the day for three, four or five hours, and 
then loosely rolled in the hand to work out such seed as may have been 
formed and to break up the leaf that remains. This working also 
causes the spikes to stiok to one another to some extent. The broken 
leaf is then winnowed oat, collected, and powdered. 

The manufacture then begins. A. closely woven bamboo basket is 
taken and dusted inside with leaf powder. Into it is placed a layer of 
the spikes an iuoh or an inch and-a-half deep. The spikes are then 
trodden under foot by a man working round and round on his heels in 
the basket four or fire times, the man supporting himself on a stick, 
whilst the basket is held steady by two others. If the basket be large 
enough, two men do the treading, grasping each other's shoulders to 
steady themselves. Layer over layer of the spikes is thus made in the 
basket till it is full, each layer being separated from the next by a 
little leaf dust. When the basket is full, its contents are turned out 
on a pieoeofflat hard ground, and on the top of the pile a large 
flat stone is placed, upon whioh are piled other stones to weight and 
compress the heap. The weights remain thus till next morning at 
about 8 or 9 A.M., when each layer is taken out separately, broken 
into small bits, and spread in the sun to dry. Whilst spread out 
thus, the pieces are trampled on with the heel an,d turned over 
from time to time to secure proper drying. In the evening the 
pieces are again re- piled and weighted, and next day again turned 
out to dry, the process being repeated till the whole is thoroughly dried. 

Great importance is attached to the thoroughness of the treading, 
the sufficiency of the pressing, and the completeness of the drying, the 
quality of the drug being said to depend on the manner in whioh these 
prooesses are carried out. If the cakes are not dried sufficiently, they 
appear green, and are of inferior quality — good gdnja being brown. 

When fully cured, the oakes are stored in the ryots' houses, where 
they are packed in date mats in bundles, each containing twenty visses 
(say, 60 lbs.), and kept under pressure till sold to dealers. 
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In the Kistna District, the soil, the conditions under which the crop 
is grown, and the method of manufacture all differ entirely from those 
described above, as much as they do from the practioe in Bengal, 
acoording to Dr. Prain's description. It is only in one village, Dag- 
gupad, in the Bapatla Taluk, not far from the borders of Nellore, and 
about fifteen miles from the sea coast, that any considerable area of the 
crop is to be found, although a little is also grown in one or two of the 
neighbouring villages. The country is a wide open plain of blaok 
cotton soil, and from its appearance badly or poorly drained. The soil 
is not particularly stiff foi the description concerned, being, in fact, a 
good stiff loam, and contains a considerable amount of kankar. On 
the land on which hemp is grown, the common crops with which it 

usually alternates are noted on 

Jonna[Scr^um rul- Coriander. * he margin. The crop is grown 

Tobacco. in open fields, some near to and 

Chillies. some at a distance from the vil- 

lage, but all reasonably acces- 
sible. In some cases it is culti- 
vated, and handled by the ryot who owns the land, but more fre- 
quently the cultivation of the land and all the cattle labour required is 
supplied by the ryot, and the planting and handling of the orop is 
undertaken by others — chiefly MahommedanB, of whom there is a 
considerable settlement in this village. Here, as in Bengal, the plants 
are raised in seed beds and planted out, but except at the time of plant- 
ing no irrigation is resorted to after the orop is put out into the field. 

The seed beds are usually made on the bnnd of a tank, and are 
6 feet wide by 60 feet long. The soil of these beds is dug up with a 
crow-bar, and reduced to a fine tilth and levelled. Seed is thus sown 
at the rate of four or five seers (of 85 tolas) to a bed, two such beds 
supplying plants sufficient for an acre of land. The seed is covered 
with earth strewn over it by hand. The bed is then watered by hand, 
and the watering i3 repeated daily for about two months as required. 
The sowing takes place in August. When the plants are 2 feet high, 
they are topped off, and in a few days numerous side branohes are put 
out. The plants are then transplanted into the field. 

Land intended for hemp may have carried a orop of hemp in the 
previous year — 19 out of 118 acres planted in Daggupad this year 
(1893-94) being said to have carried hemp in 1892-93 — but more usual- 
ly the crop is alternated with one of those mentioned above. If it 
follows hemp, heavy manuring is necessary. Cultivation of the land 
for the orop usually begins with ploughing in July, and between them 
and October it is ploughed about three times and finally worked with 
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the three timed grabber (gorru, or seed drill used without its seed 
hopper and tabes). It is then marked off in 2 feet squares with a 
marker, similar to the guittaka, or scuffle worked without its share. 
At the angles of each square four or five plants are dibbled into a hole 
made with a stick, and they are watered to set the plants. The crop is 
planted out in October. 

The land intended for this crop is manured either with cattle 
manure or by sheep folding, the application of manure being consider- 
able when the land carries hemp successively year after year. 

A month after planting the fields are hand weeded, and abont a 
fortnight later a plough is run between the rows, and the plants are 
earthed up slightly. Two months after planting out, flowering begins, 
and then the removal of the male (here as elsewhere termed female) 
plants begins. They are cut off near the roots and thrown away. 
This work goes on continuously as long as male plants are found. 

About February the plant begins to ripen, and the harvest com- 
mences. It goes on till the end of March. The plants are cut bodily 
with the sickle, and are laid out in the field, where they lie for three 
days to dry in the sun. On the fourth day they are tied into small 
bundles of about ten plants each, and then piled, head and tail, in the 
field. The heaps are opened, and the bundles re-piled next day, the 
process being repeated over several days. When the quantity to be 
dealt with is small, and space allows, the bundles are carried to the 
grower's house and there piled ; but in all oases the crop is finally carried 
to the house, and a month later the spikes are removed. Each spike 
is plnoked off by hand, and then they are spread out on a hard floor in 
the open for one night in the dew to soften and become pliable. In 
the morning the spikes are collected and stored in large gunny bags, 
being packed closely therein by a man treading them down into the 
bag. The produce is then ready for sale, and may be kept for as 
muoh as two years. « 

In both localities it is stated that of late years the area planted 
with hemp has heen reduced, the price offered for gdnja having fallen 
with the restriction of the demand owing to the introduction of the 
system of licensing retail vendors. 

A few years ago the crop was also grown to some extent in one 
village in the Pulivendla Taluk, Cuddapah distriot, but its growth tkere 
has now been abandoned. It was then grown as a garden crop, in 
rotation with garden korra (Setaria italica) or garden rage (Eleusine 
eoraeana), the plants being raised in seed bed* and then planted out. 
The method of manufacture adopted there appears to have resembled 
that still followed in Eistna. 



256 



The guttata 
Kanu*. 



Tha gardeners. 



Bow the gardens 
■re arranged for 
cultivation. 



ARECA OR BETEL-NUT OR SUPARI-PALM— 

Areea catechu — Linn. 

Natural order — Palnue. 

Tribe—- Arectnece. 

Gujarati, Sop&ri ; Mara*thi, Supdri ; Kanarese, Adike. 

This palm is a native of (Jochin-China, Malayan Peninsula and 
islands. It is cultivated throughout tropical India, but does not thrive 
sit any great distance away from the sea. 

Betel-palms, cardamoms, and pepper are the chief crops grown in 
the garden lands of Kanara. In old established gardens there may be 
a few jack fruit and cocoannt trees, also plantains, limes, coffee bushes, 
and pineapples. These gardens are chiefly found in Sirsi and Sidda*- 
pur Talukas, and in the whole collectorate extend to some 17,000 acres. 
They generally occupy the bottom lands of narrow valleys. The most 
favourable situations are in valleys which have the slopes on both sides 
fairly extensive, moderately steep, and covered with forest growth. 
The forest growth gives beneficial shade and shelter, and supplies the 
gardens with branchwood, leaves, and litter for manure and other pur- 
poses. The garden land extends usually in a narrow strip along the 
course of any particular valley, and is sub-divided according to owner- 
ship. Bottom land which is open and cleared appears to be more 
suitable for rice beds than for spice gardens. Some garden occupants 
also own rice land, but most oommonly they only cultivate garden land. 
An owner may own three or four acres, sometimes more, often less. 

All garden owners are Haviks — a shrewd and hard workiog, well 
behaved class among the Brahmins. They are supposed to have oomo 
originally from Mysore. Their methods of cultivation are almost 
identical in all gardens, and presumably are ancient in origin. The 
methods adopted are successful in practice, and although they appear at 
first sight extraordinarily antiquated to a casual onlooker, they may, 
like other turn honoured Indian practices, be found on full enquiry 
the most suitable for the existing natural conditions of the district. 
The Ilavihs are well-to-do, as evidenced by their commodious, well 
built houses which in many cases are roofed with Mangalore tiles. 

The narrow strips of spice gardens follow the course of the old ndlas 
which drained the valleys before the gardens existed. When the 
gardens of any particular valley were first formed, the bed of the ndla 
was levelled and also the bottom land along its course. Since that 
time the slopes on either side have been gradually out away, and many 
of the old gardens are now bounded laterally by almost perpendicular 
cuttings 10* to 20 r in height. These cuttings present a complete barrier 
against trespass by man or beast, and shelter the gardens from storm 
and wind. The occupants' house and buildings are olose to the -garden, 
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above the cuttings, usually in a cosy fairly dry situation. A garden is 
entered by descending a steep narrow pathway or by rude steps which 
lead to a plank bridge over a ditch at the bottom. 

The rainfall of the district is heavy, and the positions of the gardens Rainfall ; drainage 
are such that much drainage water must pass through them. Drain- 
age is thoroughly arranged for by main ditches cut along the course of 
the garden strips and by cross minor ditches which carry water to 
the main drainage channels. The main ohannels are bridged here and 
there as required by long slabs of stone or by three or four pieces of 
palm stem placed side by side. The heavy rainfall and the flood of 
drainage water in the monsoon undoubtedly wash much of the garden 
land away, and more particularly so if the soil is not of a particular kind. 

The most suitable sail is called locally Idqd&lu This is a yellowish 
red or reddish brown earth which usually exists in deep beds as the 
side cuttings of the gardens show. In these cuttings rock of a soft 
nature sometimes obtrudes a few feet below the surface, but more often 
the whole depth of cutting ia soil-like in character, and appears in 
layers which vary somewhat in consistence. There are no definite 
lines of demarcation between layers ; but near the original surface, 
generally, there is sometimes a gritty or gravelly section whioh is 
considered inferior. Further down there is a layer which presents a 
dhaly appearance which deceives the eye. At first sight it appears hard, 
durable or rocky, but a piece can easily be broken off by the hand, 
and, if squeezed or rubbed, crumbles into an impalpable powder whioh 
feels moist and soapy. This soil material as seen in the cutting has a 
peculiar metallic lustre, but when crumbled is simply a fine argilla- 
ceous yellow earth, extremely retentive of moisture, and which under 
pressure becomes consolidated, so that running water does not readily 
remove it. It is easy to understand that a soil of this class is suitable 
for a spice garden. It does not matter much whether the soil is natur- 
ally fertile or not, because the yield of the crops grown is mostly 
affected by the quantity and quality of manure directly applied. As 
regards the soil, the chief point is that it must be of such consistence that 
it can withstand the denuding effect of flood water and be so retentive 
of moistare that little or no irrigation is required in the fair season. 

In many gardens irrigation is not required even in the hot weather. 
At this time a trickling stream fed from natural springs may 
be seen running along the main channels or a perennial mUa passes by 
the main chaqnojs through the garden. The soil is thus kept con- 
tinuously moist. In such gardens ferns and mosses in great profusion 
and variety grow along the drainage channels. In other gardens not so 
favourably situated a little irrigation may be required in March, April, 
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and May, and this is arranged for from a tank or tanks usually built of 
stone and not very capacious, which tap the waters of natural springs. 

In laying out a garden the soil is first levelled, and then the drain- 
age ohannels are made. The main ohannela are about 4 feet deep and 
4 or 5 feet wide at the top, with sides having an easy slope to the 
bottom. The minor cross channels are 1 foot wide and about 18' to 
2' deep. These channels are exactly parallel. They are distant from 
each other 12 to 15 feet. The space between is called bharan. The 
bharan has a rounded surface. It is highest in the middle, thus 
rain water drains freely to the channels. A pathway runs along the 
middle of each bharan, or rather by usage the middle of each bharan 
becomes a pathway. On each side of the pathway, in old established 
gardens, a line of alternate betel palms and cardamoms are found with 
pepper plants trained on the stems of the palms. The palms are 6 to 8 
feet apart in the rows. It takes, however, many years of patient labour 
before the garden gets to this stage. When a new garden is made, the 
bharans are thoroughly dug and weeded* Plantains are planted along 
the water courses. They give some direct return for expenditure 
incurred, hut the object in planting them is to provide shade for the 
betel palms. When the plantains afford sufficient shade, pits 2} to 3 
feet square and 2£ feet deep are made. Leaf manure and pieces of 
plantain stems are put in the bottom of the pits, and then excavated soil 
partly filled in. The young palm trees 4 or 5 feet high and three or 
four years old are planted in these pita, and sufficient of the excavated 
earth put round and pressed on the roots to keep the plants straight. 

The palms are raised in seed beds* and are onoe transplanted before 
they are planted out permanently. The first seed bed is carefully pre- 
pared, the soil is dag, broken fine, and mixed with leaf mould. Fully 
matured nuts from old trees are specially selected for planting. These 
are planted about 9 inches apart in April. The seed bed should be 
kept thoroughly moist. The shoots appear in June. The seedlings are 
transplanted in October into any moist place in the garden or along the 
water courses about 2 feet apart, and remain thus until permanently 
transplanted. This permanent transplantation is usually done towards 
the end of the rains. In the following March the trees are manured 
with leaf manure, and the manure is covered with fresh cut branchwood 
which is partially withered, but which retains the leaves. The object of 
placing a layer of small branches above the man are is to break the force 
of heavy rain. The rain soaks through the brushwood, moistens the 
manure, but does not carry it away as would be the case if it woro 
uncovered or covered with soil or in any other ordinary way. The 
betel trees are manured as described every second year, and oorue into 
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bearing in ten years or so. The plantains are maintained for some years 
after the betel palms are permanently planted, but in time are removed, 
and the cardamoms are planted between the palms, and on the stems of 
the latter pepper vines are trained. The bharan gets more or less 
washed away daring each monsoon and the channels more or less 
damaged. This to some extent is prevented if plantain leaves, dried 
grass, and other available rubbish is put on the surface. But, despite 
any precautions, the bharan is more or less denuded. The earth from 
the pathway is, therefore, moved to repair the drainage channels, Ac, 
and new k&gddli earth is brought in in head loads from the cuttings 
which border the gardens, and placed along the centre of the bhararu. 
This renewal is necessary at least every third year. It is an expensive 
operation, bnt if the excavation from the cuttings is done in a system- 
atic manner, the area of the garden can be gradually extended. The 
trees in the first plantation of betel palms generally stand wide apart, 
bnt, as they grow, other young trees are planted between them. A 
nursery is always maintained to provide young trees for this purpose 
and to replace those which die from time to time. 

Betel trees are known to fruit freely for thirty or forty years, and y^m. 
there » a popular belief that they are sometimes profitable much 
longer. On an average each tree has two bunches of fruit, some- 
times three or four. Bat two good bnnches yield as much as 
three ot four inferior ones. The size of the bunch depends upon 
the manure used and upon the rainfall. A good bunch gives 
200 to 300 nuts, and a specially good one about 400. With 
unfavourable rain or cloudy weather in April or May many of the 
young nuts fall off, and a smaller number of nuts on eaoh bunch reach 
maturity. The trees produce flowers in March and April, and the nuts 
are ripe in November or December, but to some extent the trees pro- 
duce flowers and fruit oat of season. Immediately below each bunch 
there is a frond or leaf. It with its sheath remains attached to the tree 
for about two months after the inflorescence comes. Then these leaves 
fall to the ground. A few additional leaves fall during the monsoon. 
The sheaths of the leaves are a valuable product in the garden economy. 
They are used to provide hoods for protecting the branches of betelnuts How ab«U«rtd. 
from the rain. If unprotected, the nuts rot. Two sheaths are used to 
make one hood. 

The sheaths are skewered together to form a hood by means of thin 
pieces of split bamboo in a manner which is easy to demonstrate, but 
difficult to describe in writing. The hood is made adjustable in a very 
ingenious manner, and when it is bound round the bunch with thongs 
of plantain hast, it efficiently wards off rain. 
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The hoods are made and tied on by professionals who come from 
Mysore Territory and below the Ghats. A good workman can make 
250 hoods per day, and is paid Bs. 2 per 1,000. This operation and 
tying them on costs at contract rates Bs. 10 to Bs. 12 per 1,000 bunches 
and two meals per day. The men do not ascend and descend each tree. 
When once they have climbed up, they by means of slight exertions 
swing the tree and deftly catch hold of another and rarely descend to 
How gathmed. the gronnd for hours. These expert climbers also gather the frnit by 
cutting the bunches from the stem, getting Bs. & per 1,000 bunches 
and three meals per day. Some garden owners or their regular 
servants are experts in making hoods, in adjusting them, and olimbing 
the trees. It is extremely interesting to note the manner in which 
the work is done. The climbing in the fair season looks extremely 
siarfio jtad «tt?F &> jm? ■fuj.Wjrv?/-, bat in the monsoon with facing rata 
the tall smooth steins are slippery, and the ascending process is much 
more difficult. The climber first ties his feet together round the 
insteps with strong bands stripped from the sheath and leaves of the 
betel palm. This helps him to grip the stem with his feet. He 
carries with him slang ronnd the neck a wooden rest on which to Bit 
when he gets to the top. This rest is shaped like a two armed pick, and 
through a hole which corresponds to the shaft hole of a pick, a rope is 
passed and spliced, so that it is endless. When the fruit is reached, the - 
rest is nnslnng and attached to the tree. The doubled end of the rope 
is passed round the stem, and is long enough to pass over the two 
prongs of the rest, and, when 4rawn tight, secures the rest to the tree. 
It does not slip down, because the circumference of the stem increases 
downwards, and the rings in the tree offer obstruction to sliding or 
slipping. The operator sits resting one thigh on each wing of the rest, 
and one hand at least is comparatively free to fix the hood over the 
bunch of nuts or to sever the bunch when ripe from the stem. The 
bunches when ripe are lowered to the ground by being slang to a rope 
over which they ride. Any one who has seen a bunch of betelnuts can 
easily determine how the bunches are placed on the rope. They 
rapidly slide down, and are caught by a man who holds the end of the 
rope at the ground. The stretched rope is held inclined at a consider- 
able length from the tree. 
H»w hufced. The bnnohes on a tree ripen unequally — the lowest bunch first, 
the uppermost last. Moreover, in the same bunch some nuts may 
be ripe and yellow and others unripe and more or less green. 
The ripe nuts are much the same size and shape as small apples. The 
outer skin is yellow, smooth and shining. The inner husk is veiy 
fibrous and not easily removed. The first process in preparing for 
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market is to remove the husk. This is clone very deftly by means of 
the hatti-gatti. It ia an implement like a sickle. It is fixed at the 
heel end of its blade securely into a hole near one end of a plank, some- 
what in the same way as if it were fixed in a handle. The back of the 
blade at the bent part rests in order to steady it in a notch in the plank. 
The blade of the sickle is presented in an upward position opposite to 
the workman. He sits on the other end of. the plank. The plank is 
about 3 feet long, 1 foot wide, and 1} inches thick. The husk from 
•ach nut ia cut out in sections. A nut ia grasped in the palm of the 
hand, and pressed against the point and blade. The husk is thus cut 
through to the nut, then by leverage a section of husk is jerked off. 
The nut with remnant of husk is turned in the hand so quickly that 
to an onlooker the action appears involuntary, and another section of 
the husk is removed like the first. With four or five movements of this 
sort the whole husk is removed. A clever workman can husk 5,000 
nnta per day, but 3,000 is nearer the average. The contract rate for 
the work is one anna per 1,000 with two or three meals per day. 
The husked nuts are scraped free of fibre, also by the hatti-gatti. The 
prooess is essentially a scraping process, and costs at contract rates 1} 
to 2 annas per 1,000. 

The scraped nuts are next boiled for about two hours in fairly Bofling th« nnti. 
large copper pots. A handful of lime or of the ash of the hark 
of matti (Terminal ia tomentosa) is added to the water. The pre- 
sence of lime causes the water to become red or red brown in 
colour as the boiling proceeds. The water also becomes tbiok with a 
resinous extract from the nuts. The boiling is continued until the 
eye bud or germ of growth from each not comes out or becomes 
absorbed in the extract. The nuts are removed by a long handled 
ladle (z(£ra). The ladle has perforations in its bowl, which allow the 
extract to drain from the nuts back into the pot. The extract ia again 
and again used for boiling fresh supplies of nuts 4 pure water as 
required being added from time to time to prevent the decoction 
becoming too thick and concentrated. The extract after being used for 
boiling repeatedly becomes deep red brown and thick. It is then 
emptied into another broad mouthed vessel which is placed under 
full exposure to the sun. The mass by evaporation thickens, and 
11 Areoa catechu " or kossa is the product. The nuts after boiling 
are dried in the sun, and sorted into three kinds — chikni, betta 
and gotu. 

Chikni — These are unripe fruits got mostly from the upper unripe Variet*. 
bunches of the tree. They become flat when boiled, and when out are 
light coloured and agreeably flavoured. They sell by retail at a high 
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price, but by the growers are usually mixed with the other Borts to 
ensure a satisfactory sale of the whole produce. These nuts after 
exposure to the sun are again soaked in the red extract, a basketful 
being immersed at a time. They are again exposed daily to the sun 
for four or five days, but are gathered up at night, otherwise they get 
dark coloured. The nuts are exposed to the sun on cane matting 
spread on a mandap. Sometimes bamboos or other means of support 
are placed over the inner court of the household, and the matting 
spread over this frame work. The nuts when dry are ready for 
market, and should be shining and bright red brown in colour. 

Betta. — These are ripe nuts. They are dried after tbe first boiling 
and then hand rubbed with fairly thick extract to which 3 or 4 per 
cent, of lime has been added. This tends to deepen the colour. The 
process may have to be repeated two or three times. The colour 
becomes fixed by drying in the sun after hand Tabbing. When ready 
for market, they are somewhat lighter coloured than chikni, and not so 
glossy or shining. They ore rounder and larger. 

Gotu. — These are fully ripe or overripe nuts. They are usually 
fairly well coloured by the first boiling, and after exposure to the sun 
for several days are ready for market. The colour may be deepened 
and improved by the same means as described for betta. 

The three varieties are usually packed together by the cultivators in 
sacks. Sirsi and Kumta are the chief markets. Ordinary prices for 
the three varieties are : — 
T **»- _ CkUmi ... Hi. 6 to 7 per mauud of 48 seen of 20 tolas. 

Betta ... „ 3 to 4 da do. 

ffvtu ... „ 9 to 31 ' do. do. 

Betel palms are not much affected with i disease. A borer does 
considerable damage. The borers cut a tunnel from the root upwards, 
and in time reaoh to the growing top. The damage there done is so 
considerable that the top withers, and, when wind blows, breakB off and 
falls to the gro&nd. 



CARDAMOMS— Eleltaria Cardamomum— Matton. 

Natural order — Scitammece. 

Gujara*ti Elchi; Marriti, Veldode ; Kanarese, Yalakki. 

H i a d^r* *"* T" '^ B pk nt is indigenous in West and South India, and is found plenti- 

plaot. fully in the rich moist forest soils of Kiinara, Mysore, Tr&vancore, &c. 

It is a perennial herb. A full grown healthy plant is 6 feet or more 

high. The leaves are lanceolate, narrow, long, and have rather long 

petioles. They grow somewhat like ginger from rhizomes. The 
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inflorescence is a spike, and it grows on a scape or leafless stem which 
Bprings from the rhizomes. The scapes grow horizontally, and spread 
over the surface of the ground. The fruit, which is the commercial 
product, is a three celled triangular capsule with a yellow white 
leathery covering which encloses numerons small black angular seeds. 
These have a fragrant taste and aromatic odour. The rhizome 
inoreases in size from year to yoar, and an old plant, therefore, produces 
a larger number of flowering stems and leaves than a young one. The 
leaves, &c, die down annually. New growth springs up. The plant 
can be propagated by sab-division of the rhizomes or from seed. 

The crop is extensively grown in the betel palm and pepper gardens 
of the Sirsi and Siddapur Ta'luka3 of Kanara. It thrives under the 
same conditions of soil, &«., as betel palms and pepper, but by preference 
is grown in a cool, very shady garden with soil kept continuously 
moist by favourable position. The essential conditions for successful 
cultivation are : — 

(a) A soil of loam or clay loam consistence kept by favourable 
position moist, but not wet at all seasons. 

(b) The garden should by its natural situation be protected from 
strong winds, and shade trees should bo provided. 

If rhizomes aro used for propagating the crop, they are sub-divided, Cultivation, 
und the aub-divided portions planted with their leaves attached in pits. 
The pits should be 18" square and deep, and be re-filled with the 
excavated earth mixed with a good portion of leaf manure. The 
rhizome should be lightly covered with soil, and on no account be 
deeply buried. In Kanara the crop is dhiefly raised from seed. The 
seeds are small, and therefore to secure even distribution in the 
seed bed should, before sowing, be mixed with fine ash. A well 
prepared seed bed with smooth, friable, well manured soil is required. 
The manure should be old and thoroughly decayed, so that it can be 
crumbled into a fine powder. Manure of this class? if mixed freely 
with the upper soil, gives the degree of tilth most suitable for germinat- 
ing the small seeds. Leaf manure is best. The seed when sown 
should be lightly covered. A bed 8' X 4' requires about 2 tolas of 
seeds. Some authorities recommend that the seed before sowing should 
be artificially germinated in folds of cloth or flannel kept moist, but not 
too wet. The seeds as soon as they have struck should be shaken off the 
oloth on to the surface of the seed bed and lightly oovered with fine 
soil. The seed if sown in the usual way takes a considerable time to 
germinate — usually u month. The sowing season in Kanara is in 
Soptember-October. The beds require protection from sun or rain. 
This can be accomplished by the shelter of a raised platform oovered 
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with branchwood. The platform should be 3 or 4 feet high. 
The Bhn<.le and shelter thus afforded is beneficial during the whole 
period during which the seedlings occupy the seed bed. The aeed beds 
can be sufficiently protected from rain by placing branchwood imme- 
diately over the surface. This is usually the only protection given if 
the seed bed is otherwise naturally well sheltered. The leaves and 
branches of the nelli (Phylanthus emblica) are considered best. The 
reason why they should be considered superior for the purpose is perhaps 
open to conjecture. It is confidently asserted by the cultivators that 
the leaves and branches of this tree and other trees common in the 
district prevent insect attack. The leaves, fruit and bark of such trees 
contain tannic acid, astringent resins, and essential oils, and therefore 
it is possible and perhaps probable that the presence of such branoh- 
wood and leaves in contact or close proximity to young seedlings may 
be poisonous or disagreeable to insect life, and may deter insects from 
causing damage to young seedlings. 

Seedlings, if they come up thickly, should be thinned out. The plants 
that are left should remain in the seed bed for four or five months. 
The beds must, in the meantime, be kept moist. Rice beds adjoining 
the garden are used sometimes as a nursery when the cardamoms are 
first transplanted. Water must be available. A series of narrow chan- 
nels are cut in the rice bed parallel to each other and 2 to 2$ feet apart. 
The excavated soil is put on the spaces between the channels. Thus 
flat ridges and narrow channels are alternately formed. The carda- 
mom seedlings are planted on the ridges, two rows on each and at a 
distance of 9" to 12" between plants. A mandap is ereoted about 5 
feet high, of light bamboo or other available material. Palm leaves 
are spread on and tied to the bamboos, and these give sufficient shade 
and shelter. The irrigation water is, in the fair season, so distributed that 
it trickles through all the channels continuously. The ridges are thus 
kept sufficiently.mobt, but not wet. In the monsoon the irrigation and 
drainage water must be directed as far as possible away from the nur- 
sery. The seedlings are kept in the nursery for fifteen to eighteen 
months. They are then about i feet high. 

Cardamoms are planted permanently in the garden at two seasons — 
from March to Jane or from September to October. They are usually 
planted in the same lines as the betel palm and intermediate between two 
trees. Pits 18" square and 18" deep are dug. Part of the excavated earth 
is returned to the pit mixed with leaf manure, the seedling is planted, and 
the pit filled up nearly level with leaf manure, but the rhizome and roots 
should not be deeply planted. The leaves should be supported by one 
or two bands of plantain bast tied, in the case of each plant, to a stout 
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wooden stake securely fixed upright in the ground. The leaves would 
otherwise be beaten down by wind or rain. The soil of the bharan 
round each cardamom plant should be regularly dug and weeded. It 
is asserted that vegetation of any kind does not freely grow under carda- 
moms. Each plant gets leaf manure in March and April annually if 
the supply is abundant, otherwise only every second year. 

The plants are in bearing the year after being planted, but do not "View, 
yield much the first year. The flowers come somewhat irregularly in 
April and May. The fruit forms during June and July, and in heavy 
rain should be protected by a light covering of leaves and branchwood. 
The capsules ripen irregularly, but mostly in September and October. 
Those on one scape should be collected as they ripen. They are ripe 
when they begin to change colour from green to yellow, and at this 
time should be full and firm. If the capsules are left until fully ripe, 
they split and shed the seed. Each capsule should be severed from the 
scape and not pluoked, A portion of stalk should be left on each 
capsule. If plucked, the pressure of the fingers may burst the fruit. 
The fruit when gathered is dried in the sun for two or three days, and 
then hand rubbed in the sun to remove the dried calyx attached to the 
apex of each fruit. The drying should be gradual. Full exposure to 
the sun may cause the pods to split, and this damages the spice con- 
siderably. The capsules lose during dryage considerable weight and 
bulk. They are during exposure to the sun, to some extent, bleached. 
When quite dry, the produce is sold to dealers. The price ranges from 
Rs. 40 to Rs. 75 per maund of 48 sers, each of 20 tolas. 

In a fully stocked betelnut garden there can be 300 to 400 car- 
damom plants per acre. A well grown, healthy plant may yield up to 
i lb. of dry cardamoms. But on the average the outturn is much less, 
often not over 4 tolas per plant. Light showers in April and Ma}- are 
favourable to a good crop, but numerous risks attend the cultivation of 
cardamoms. « 

The dealers bleach the cardamoms for certain markets, also sort and Blotching 
pack the produce suitably. The water of a well at Haveri on the 
Southern Maratha Railway (Dharwfir District) is supposed to have 
special virtues for bleaching and improving the flavour of cardamoms. 
Mr. E. C. Ozanne describes the various processes as under : — 

" Water from the well is drawn and taken to a suitable room. A 
large earthenware vessel is filled with the water, into which pounded 
antalkai (the fruit of soapnut, Sapindvu trifoliatus) and sikekdi (Acacia 
conemna) in the proportion of 2 lbs. of the former to ± lb. of the latter 
for about 5 gallons of the water are placed and well stirred. Another 
vessel contains u strong solution of common soap in the water of the 

34 



266 

well. The mixture containing 2 lbs. of ponnded soapnut and £ lb. of 
sikek&i suffices for 5 maunds (1 maund = 26 lbs.) of oardamoms. 

" Two women seated on tripods place a wide mouthed earthenware 
vessel between them, the washing tub as it may be styled. Eight lota- 
fuls of the well water (a large supply of which is kept at hand) are 
poured into the tub and three lota-fnls of the soapnut or sikehal mixture. 
The lota holds about one quart of water. 

" The tab then receives a basketful of cardamoms weighing 10 lbs. 
The two women plunge their hands into the tab, and stir vigorously 
for about one minute and then suddenly rest for about the same length 
of time, and again stir for another minute. A thick lather results. 
This completes the first washing. The cardamoms are baled out by 
hand and transferred to a basket, where they remain a few seconds 
till the water has drained off. The basketful is received by two 
other women sitting on tripods with a washing tub between them. 
This tub contains 7 quarts of the pure water, 1 quart of the soapnut 
and eikekdi mixture, and one of the soap solution. The oardamoms 
are stirred as in the first washing with the same interval of rest, and 
are baled out into another basket. When the water is drained off, the 
washed cardamoms are thrown on to a mat. The heap becomes large 
after a few hours' work. A woman is exclusively in charge of it, and 
continually sprinkles the well water over it. She is relieved at night 
by another woman who sprinkles the heap till morning, once every 
half hour. 

* Next day, when the snn has risen, the heap is carried to the flat 
roof of the house, and the cardamoms are spread on mats for four or 
five hours to dry. The next operation is to nip off the short stalks. 
This is done by women sitting in the house. Each woman has a large 
pair of English scissors. She squats on the floor and rests her right 
hand whioh holds the scissors on the floor and feeds the scissors with 
her left hand. *■ The pace at which this nipping is done astonished me. 
The stalk is very small, and care must be taken to cut it off without 
injury to the cardamom itself. I saw an old woman nip ninety 
cardamoms in one minute. 

'* This done, the sorting begins. The small ill shapen cardamoms are 
separated, and only the well-rounded ones packed for export to distant 
markets. A woman sorts a maund per diem. 

" I must now return to the first washing. The mixture in the tub, 
after the first basketful has been baled out, is replenished by two or 
three quarts of the well water and a seoond basketful washed. The tub 
is then emptied, and a fresh mixture made. The mixture for the 
second washing also does duty for two basketfuls. The women who 
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wash the cardamoms are paid 3 annas per diem. An ordinary wage 
is 1§ to 2 annas. The night watcher receives 4 annas. The nipping is 
paid for by the piece at the rate of $ anna per padi (10 padis = 1 maund 
= 26 lbs.). It is said that an expert can earn 2| annas per diem. 
She most clip ] 3 lbs. therefore ; all other hands employed are paid 
by the day at 2 annas. 

" Besides this bleaohing, nowadays cardamoms are starched- 8*"wMa* 
Starching was first introduced at Sirsi, where bleachers had recourse to 
it, as they had to compete with the bleachers at Haveri, who were ex- 
perts in the art of bleaching, and who bad established their fame as 
such. The starched caidamoms look whiter than the ordinary 
bleached cardamoms of Haveri, and the bleachers of Haveri have 
therefore now taken to starching. The starch is prepared by pounding 
together rice, wheat, and country soap with butter milk. The paste is 
dissolved in a sufficient quantity of water, and the solution is sprinkled 
over the cardamoms to be starched as they are being rubbed by the 
hand." 

In the Kacara gardens a so-called disease has appeared in the Blight, 
cardamom crops within recent years, and is undoubtedly now restrict- 
ing the cultivation. The affected plants do not present any particular 
indications of disease. They simply become unthrifty. The leaves in ' 
parts become yellow, and then these parts of the leaves wither. The 
effect is that the plants have no vigour of growth. These unhealthy 
appearanoes w#re first noticed locally, but now the disease (if disease it 
can be called) is present in many gardens, and extends over a wide area. 
It may be taken as certain that the cardamom plant, like any other 
cultivated plant, degenerates when grown for long periods under pre- 
cisely the same conditions of soil, climate, and without any change in 
methods of propagation or reproduction. The vigour of an)' cultivat- 
ed plant can be renewed from time to time by change of soil, change 
of seed, by rotation with other crops, and by other regenerating in- 
fluences. The Kanara cardamom crops have for a long period been 
grown without any changes in the system of manuring, propagation, 
and general cultivation, and I have little doubt but the diseased con- 
ditions referred to have been induced by these causes. Within recent 
years borers and grubs have caused considerable damage, and the cul- 
tivators assert as a reason that they have been prevented by forest con- 
servation from using for leaf mould the leaves and twigs of certain 
trees. These trees have astringent properties, and it may be true that 
leaf mould made from such material would not likely harbour insect 
life. The grubs cut through the leaves at the base and also cut into 
the rhizomes. Some of these grubs are identical with the large fat ones 



268 



Habitat and gen- 
eral character of 
the plant. 



Cnltiration- 



which are so commonly found in old farmyard manure. Sueh manure 
is commonly used for plants in pots, and if these grubs are present they 
invariably cut through and cut into the roota of potted plants. A 
gardener, if he sees a plant withering or unthrifty, removes it from the 
flower pot, and looks for the grub and destroys it if found. I can 
suggest no other remedy. The fruit of cardamoms is said to he eaten 
by snakes, rats, and other vermin. 

PEPPER— Piper nigrum— Linn. 

Natural order — Ptperacete. 

Gujar&ti, Mart; Marithi, Miri; Kanarese, Metuuu. 

The commercial product is the dried fruit of a vinelike plant which 
is found wild in the forests of Malabar and Tr£vanoore. The plant is 
cultivated largely in Southern India, Siam, Malaya, Coohin-China, and 
other tropical parts with moist hot climates. A rainfall of 100 inches 
or more appears to be necessary. The plant is a large olimber. The 
leaves are glossy, acute, cordate. The flowers are pendulous spikes and 
the fruit red berries, the size of peas in racemes. The berries are fleshy. 
The pulp coverB a soft stone. The plants in climbing cling by adventi- 
tious roots very closely to any support. In the Kanara gardens pepper 
'is trained on the supdri palm trees. 

The plant ia propagated by layering or from .cuttings. The former is 
the preferable plan. When the betel palms have been seven or eight 
years permanently planted, pepper is planted at the roots of the trees. 
If a long healthy vine from an established plant can be stretched to 
reach the root of the betel palm, this vine is layered in the leaf-mould 
manure which surrounds the roots of the palm. The pepper vine takes 
root freely in this manure, and, when it has done so, is severed from the 
parent plant and trained on the palm stem. Two or three vines are 
layered to one palm. The best months for propagating by layering or 
otherwise are J'ine or July. The young pepper plant grows rapidly. 
The main vine should branch freely into subordinate vines, so that a 
number of vines can be trained straight up the palm. They are fully 
secured to the stem by bands stripped from the sheaths of fallen leaves 
of the betel palm. The bands are tied about a foot apart, and in well 
managed gardens are renewed annually at the top and twice a year at 
the bottom ; but in a young plantation a band must be put on from time 
to time as the vines grow. The main and subordinate vines grow up the 
tree to a height of Ave feet or more per annum. Luxuriant growth and 
free branching are encouraged by heavy applications of good manure 
given annually for three years after plantation. Subsequently the 
pepper participates in the general cultivation given to the betel palms, 
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and an application of manure is given for both crops every second year. 
The manure is heaped over the bared roots of the betel trees and pepper 
plants in a circle round the stems, and, if plentiful, a big basketful is 
given to each betel palm, less being given if manure is scant. The 
basket is sauoer shaped, about 3 feet in diameter and 15* to 18" deep 
in the centre. The best manure for pepper, betelnut, and all other crops 
of the garden is made from green leaves and twigs plucked or pruned 
in the monsoon and used as litter in the byres where buffaloes and other 
oattle stand, and thence removed to a deep manure pit every day or 
second day with the dung and urine of the cattle. This manure is 
sufficiently decayed by the following March, and is applied in that 
month or in April. The pepper plants in an established plantation rise 
to a height of 15 to 20 feet. Throughout their whole length they send 
out horizontal branohes which are generally about lb" long. The foliage 
in healthy plants is from the ground upwards fairly dense, but in an 
established plantation some of the older vines die. Then the foliage 
becomes less dense unless the plants are renewed by new layers. 
A plantation is in bearing tbree or four years after it is started, 
and if the old vines as they get worn out are at once replaced 
by new layers, the plantation should keep in vigorous growth and 
bearing for a long period. The flowers appear in Jnly and August, 
and the berries are ripe in March. The yield depends upon libera- 
lity in manuring and careful management, also upon the rainfall. 
The rainfalls of June and July are important, as these cause the 
plants to produce many flowers ; but if the rains come in heavy 
downpours subsequently, the inflorescence may be destroyed before it 
fairly sets. If there is a long break after the first rains, the flowers may 
wither. With light showers, however, a full crop may be expected. 

The vines on one palm when in full bearing yield in a good season Yield, 
about 1,000 clusters on an average. The clusters vary in size, but 
1,000 should yield about 7 sers of dried pepper (a net ='24 tola*). 

The plants, the flowers, and the fruit are delicate in the sense that Gathering the 
they are damaged by rough handling. Therefore, ladders are used 
when the vines are bound to the palms and the berries plucked. The 
ladders are straight single bamboos, with the alternate side branohes 
out off about a foot from the stem. These provide the steps of the 
ladder. A wooden hook is rigidly attached at the top end of the 
ladder, and seoures it to the palm above the level of the tallest pepper 
plants. The ladder is slightly inclined in a certain direction when in 
proper position, and then can be safely used as it cannot well slip. 
The bunches are plucked by hand and placed in an oblong cane 
basket slung horizontally behind the workman by a rope round 
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his waist. The rounded ends of the basket project a little on 
either side, so that the basket can be conveniently filled by either 
hand of the workman. When plucked, all the berries in a bunch 
may be equally and fully ripe, but ordinarily the bunches are 
plucked when the berries are mostly green aud just changing in 
colour. 
Preparing for The berries may or may not be sorted as they are plucked. If they 
"^ et are sorted, those fully ripe are separated. These are soaked in water 

for seven or eight days or heaped, so that the pulp ferments, and then 
rubbed by band or on a coarse cloth if the quantity is small, or trampled 
under the feet of coolies if large. The pulp is thus rubbed off the 
inner " stone." The stone furnishes the white pepper of commerce. 
The pulp is completely removed by washing in baskets in running 
water. The pepper is then dried by exposure to the sun for about 
a week. This has also a bleaching effect, and the pepper becomes 
pale grey or palo drab in colour. It can be bleached a whiter colour 
by chemical agency. This white pepper is only prepared to a 
limited extent in the Krfnara forest*. The chief product is black 
pepper. It is got from unsorted berries whi^h are heaped up for four 
days. The green berries then get softer and change colour, and 
the pulp of all is more or less squashed. Then the berries are 
spread out and dried. The skin and part of the pulp adhere as 
a dry, dark coloured, wrinkled covering to the stones, and the 
pepper is black in appearance. White pepper is worth Rs. 10 to 
Rs. 11 per maund. Blaok pepper is worth Rs. 7 to Rs. 8 per 
maund. 

Manures used in Kanaka Spice Gabdbns. 

The owners of spice gardens in Kanara depend chiefly upon leaf 
mould for manure. They have never used manure of any other 
description, and!- have no faith that ordinary cowdung manure, oil cakes, 
or other concentrated manures would serve their purpose equally well. 
They consider that the best leaf mould manure is got from the green 
leaves and small succulent branches of certain trees which during the 
monsoon are used as litter under the feet of cattle tied during night 
and the greater portion of the day in sheds. This litter is freely 
used, five large headloads being brought daily for about twelve cattle. 
The litteT having absorbed, the urine and dung is removed daily or 
every second day, and put in square pits which are generally about 8 
feet deep. These pits are dug in situations where they catch the 
whole direct rainfall, which is very heavy, and possibly also a good 
deal of drainage water from higher levels. The subsoil is very reten- 
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tive, and there is probably not muoh drainage through the subsoil 
from the manure pits, but the contents of these pits most be continu- 
ously wet during the monsoon. For each acre of garden an owner 
would like to have four cattle. He owns always a milch buffalo or 
buffaloes, but keeps no work cattle as all the garden labour is manual. 
If he does not own sufficient cattle, he hires them, feeding them gratis 
for the value of the manure produced. The hiring of cattle is a com- 
mon practice. They are chiefly fed on dry grass which is of very 
inferior description. They probably also eat part of the litter as some 
of the leaves used are liked by cattle. Milch buffaloes get safflower 
cake or cotton seed, both imported from Hnbli (DhaYwaY District), 
and it is rather significant that the gardeners think leaf mould got 
from buffalo litter is best for manure. Some owners feed cotton seed 
or cake to all their cattle in the monsoon, and I have no doubt they 
And it pays to do so, because ordinarily the cattle are, during this 
season, miserably thin and unhealthy. Many cattle are brought in 
from Dharwar, but only survive a few seasons in the feverish climate 
of Kanara. 

In the fair season the cattle get a good deal more freedom) stQl they 
are kept in the sheds for probably about fifteen hours in the twenty- 
four, and the shads are littered freely. The rough grass is supposed 
to be given as fodder, but is spread all over the floor in the sheds, 
and the cattle eat only a small proportion of it. Again, at this season 
dry leaves are col looted and also used as bedding. But the gardeners 
think dry fallen leaves poor stuff, and discount the value of such as 
manure. The manure put in the pits in the hot weather has a full 
year to decay, the mnnure being used always in February and March. 
That which is made during the monsoon has less time to decay, and 
the gardeners attach particular value to the green leaves and twigs 
of certain trees collected during the monsoon, because such decoy very 
quickly. Such leaves are generally large and fleshy, and are much 
more easily collected than smaller ones. A man can collect and 
carry to the cattle shed five head loads per day. The leaves and 
branches of other trees are also held in high esteem for leaf mould, 
because the manure produced has the reputation of destroying insects 
and grubs which would be harmful to the plants in the garden. The 
trees whioh provide leaves of the latter class have all unquestionably 
astringent properties, and it is perhaps reasonable to believe that 
vegetable matter containing astringent resins or volatile oils might 
destroy insect life or that iuseots would not be likely to harbour in such 
material. The gardeners assert that since they have been denied the 
use of the U'uves of certain reserved trees, grubs and borers have become 
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destructive to their cardamom plants and bete] palms, these insects 
causing damage first at the roots. 

It is impossible for me to say what weight of manure is actually 
applied per acre. But, judged by the eye, I think it is certain that 
the application is at least equal to a heavy dressing for ordinary garden 
orops. It probably approximates thirty ordinary cart loads per acre 
per annum, perhaps more. 

The invariable practice is to put the leaf mould immediately over 
the roots round the stems. The circle would be 3 or 3£ feet in 
diameter. It is urged that the leaf mould, it unprotected, would be 
washed away by heavy rainfall, and this is perhaps true, and in conse- 
quence a good deal of branchwood cut green in the hot weather, so 
that the leaves adhere, is used to cover the leaf-mould. The branch- 
wood which is most desirable is such as will slowly decay and has 
astringent properties, fc., has the power of keeping destrnctive insects 
away. The branches of jambe (Xylia dolabriformu) and nelli (Phy- 
lantkus emblica) have the two qualities referred to in a special degree. 
The branchwood used does not readily decay. It affords considerable 
protection to the leaf mould. A year after it is applied the leaves 
have decayed, and the branches are partly rotten, still they would 
break the force of heavy rain. It might be urged that a 
covering of soil over the leaf-mould would be sufficient pro- 
tection, especially as the soil of these gardens is of a decidedly 
adhesive character. It is possible that this adhesiveness would tend to 
exclude air and moisture from the leaf mould and prevent it serving 
its purpose as manure. But I do not believe such would be the case. 
At Bassein in the Thtfoa District, with a rainfall as heavy as that in 
K&nara, the manure given is put round the roots of the plantains, 
betel vines, and other crops, much in the same way as in Kanara, and 
protected by a covering of soil. The soil is, however, a light alluvial 
sand, and the manure is not washed away. The manure used at Thana 
is cowdnng manure and castor cake, chiefly the latter, and it is given 
in several applications every year. The question is, oan a manure of 
this class be economically substituted for a portion at least of the very 
heavy and very expensive dressings of leaf mould now applied P I 
consider that the leaf mould manure is expensive, even although 
its production requires only labour in collection and the keeping and 
feeding of cattle. 

Castor cake and safflower cakes are produced on a large scale in the 
Dhirwtfr District, and are obtainable at very moderate rates by the 
K£nara gardeners. It might, therefore, be advisable to experiment 
with these manures and prove their effect. 
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FOBBOT IjAMna ASSIQNBD TO GARDENS. 
The morn common trees in beta lands and in protected forest, which 
are specially useful to the cultivators for manure purposes are referred 
to in short detail below : — 

Kaval or Kavla {K.) {Caret/a arborea). — Leaves big, fleshy, soon rot 
as green manure, and considered specially good for leaf mould. Trees 
abundant in beta lands. 

Honne (j£.) {Pterocarpua marsupium). — Leaves are rather small, and 
are not considered particularly good for leaf-mould. The leaves an 
excellent fodder, and this probably is the principal reason why leaves 
are take a. Tree yields a gum used in medicine, and whioh is largely 
exported. 

Jambe {K.) (Xylia dolabriformii). — Used more as a covering for the 
leaf mould manure as light branchwood than for leaf mould. Does 
not decay quiokly. Yields a red resin, and probably on this account the 
wood resists ants and other vermin. Heortwood very hard. Timber 
used for carts and other agricultural implements and for furniture, &c. 
Hinla (M.), Mate (K.) {Terminalia ckebula).— The best leaves of all 
for green leaf mould. Supposed to kill insects and grub?. Leaves 
small and do not rot very quickly. Tree yields a gum used in com- 
merce. Dried fruit yields a dyeing and tanning material. Oil in 
kernel of fruit. Fruit used medicinally in many ways. Leaves eaten 
as fodder by cattle. Wood hard, olose grained, durable, seasons well, 
used for furniture, implements, &c. 

Kanagal (K.) (Dillenia pentagon**). —Leaves are good for leaf 
mould. They are very large and fleshy, and decay very quickly. 
Flowers, buds, and fruit eaten. Berries eaten greedily by deer and 
other animals. Wood not much used except for firewood or oharooal. 

Honal [K.) {Terminalia paniculata). — Considered nearly as good 
as m&ttt for leaf mould. Leaves not large and do not decay particu- 
larly quickly. Bark and fruit said to be used for dyeing and tanning. 
Wood useful for many purposes. 

Matti {K.) {Terminalia tomentosa). — Leaves and branches considered 
exaellent for leaf mould. Leaves large and easily collected. The bark 
of matti when burnt leaves an ash which consists mostly of calcium carbo- 
nate, and this lime is used with betel leaf {pan). Yields a gum reddish 
brown with bitter disagreeable taste. Bark used for dyeing and tanning. 
Leaves used as cattle fodder. Wood useful for many purposes. 

Nerlv (K.) or Jdmbhvl {M.) {Eugenia jambolana). — Used to a 
considerable extent for leaf mould or for branchwood' ; used as a 
covering oTer leaf manure. Yields a gum. Bark used for dyeing and 
tanning. Wood not much used for anything except firewood. 

*5 
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Bite (K!) (DaUierffia latifolid), — Blackwood. Reserved as a valu- 
able timber tree. 

Nelli (JST.) (Phyllanthus «nM«ja).— Fruit, bark, leaves, all used for 
tanning. Used medicinally ; contains gum. Branohes used as protec- 
tive covering for young cardamom seedlings. Fruit and leaves good 
fodder. Wood used for building and agricultural implements. 

Surhonne (JT.) {Callophyllum tomentosum). — Sirpoon tree. Ever- 
green tree. Yields a black gum. Seeds yield oil, tree tall, straight, 
and used for masts and buildings. Found in kdns, not in beta lands or 
protected forest. 

Kari muttala (JT.) (Ougeinia dalbergioides). — Yields an astringent 
red gum. Leaves used for fodder. Bark astringent and used to 
poison fish. Tree small, otherwise would yield timber suitable for 
many purposes. 

It will be noticed that the unreserved trees which are reported to 
give the most useful leaves and branohes for garden requirements 
have no great value as timber trees. The pollarding practised un- 
questionably shortens th.9 life of trees. It will also diminish their fuel 
value when dead, because they have spent their substance in producing 
by unnatural treatment leaves and small branches instead of natural 
growth. The result justifies the means, because small branches and 
leaves are specially required by the gardeners. A large, well-balanced 
tree with straight stem, shapely limbs and dense foliage carries, no doubt, 
a wealth of leaf growth that a Kanara gardener would like to collect. 
But how is he to do so ? He could manage it by dismembering the 
trees and getting the big branches on the ground. This is practically 
what he does when he first pollards and lops. Afterwards the 
foliage ( it is cut every second year ) is within easy reach and for a 
number of years a large amount of foliage and light branchwood is 
produced. In course of time the tree dies prematurely by exhaustion 
or ill-health induced by bad usage ; but if young trees of suitable 
variety are so protected that they replace old decayed trees, and if 
pollarding is prohibited until young trees attain certain dimensions, as 
proposed by the Committee in the draft rules, then I think the 
interests of Government will be fully safeguarded, and the require- 
ments of the gardens fully maintained. I saw numerous instances of 
well managed beta lands. I saw also instances of ruthleBS destruction 
with the surface burnt to encourage grass, and no forest undergrowth 
to speak of, but side by side with these badly managed beta lands 
there was even greater destruction in protected forest, for which 
the people at large and not the garden owners alone, were 
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lb has been suggested that the foil requirements of the garden 
occupants could be met if they gathered dead leaves and grass in 
enclosed forest to supplement the supplies of green leaves and twigs got 
from assigned beta. It is also urged that the dead leaves and grass would 
not be less valuable for manure than green leaves and twigs. I cannot 
support these views. Leaves as they become perfected dry up and 
become fibrous, and a good deal of the plant-food, both mineral and 
organic, which they contained when green and growing, passes from 
them, and is utilized in increasing the size of the stem or branches and 
in perfecting the fruit. There can be no question at all, therefore, as 
regards the superiority for manurial purposes of the green leaves of a 
particular tree over the dead leaves from the same tree. The dead 
leaves fall, moreover, at a particular season and hare to be collected at 
that particular season ; otherwise they soon become incorporated with 
the soil and disappear. If put in deep pits they would in the course 
of a year decompose into what is known as a leaf mould by gardeners. 
This material would, in my opinion, have inferior manurial value 
to the manure now used. I am convinced that such would be 
the case from the results of analyses by the Agricultural Chemist to the 
Government of India of the various descriptions of green leaves and 
small twigs ordinarily used* I sent him the leaves and twigs of eight 
different varieties of trees, the varieties being such as are considered 
best for leaf manure. The analyses are appended below : — 
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The leaves and twigs contained from 73 per cent, to 87 per cent, of 
water. But even in thi3 succulent condition the percentage of nitrogen 
and potash ( the two most important elements of plant food ) were 
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equal to about half the quantities usually found in veil preserved 
farm yard manure. The air dried material of these leaves and twigs 
would be considerably richer in nitrogen and potash than air dried 
well preserved cattle manure. The leaves and twigs are all deficient 
in phosphorio acid. The contention of the gardeners that certain 
leaves are better manurially than others is not supported by the ana- 
Leaf manure epe- Jyges. Ilirda leaves are considered locally very superior for leaf 

malty valuable im J , , . , , J — /" , * - , 

certain reasoM. manure, also those of tnatti and norme. But the analyses snow 

that other varieties are superior to these for manure purposes. 
On the other hand, it is fair to state that the leaves of hirda, 
matti and lionne are considered specially valuable, because the 
manure produced from them destroys insects and grubs which would 
be harmful to the plants in the garden. These leaves and, in fact, 
nearly all the leaves used by the gardeners have astringent pro- 
perties, and it is, I think, certain that vegetable matter containing 
astringent resins or volatile oils would be obnoxious to insects, and 
therefore insects or grubs which might be harmful to the plants of 
the garden would not harbour in such material. Dry leaves, unless 
collected soon after they have fallen, undoubtedly harbour insect 
life, and this is one serious objection to their use as manure. I 
was hopeful that the Agricultural Chemist would be able to state 
definitely how far the various leaves and twigs submitted for analyses 
differed in astringent properties. He was, however, unable to investi- 
gate this point. I took no samples of dead leaves, because at the time 
of my visit to Kanara — April — it was impossible to collect samples 
which could be identified as belonging to any of the particular 
trees from which green leaves are usually taken. In faot, dead 
leaves had mostly disappeared by that time. I believe they mostly 
fall in December-January, and could not, except in trifling quan- 
tity, be collected during the monsoon when green leaves and twigs 
are ordinarily collected as manure. Dr. Leather's analyses clearly 
indicate that manure of good quality can be made from the green 
leaves and twigs ordinarily used. The system of trampling the 
leaves under the feet of cattle, so that the urine and solid excreta 
are absorbed, would improve the quality of the manure particu- 
larly if the oattle are fed partly on cake as is somefimes the ease. 
The storage of manure in deep pits formed in soil and subsoil, 
which is very retentive, can hardly be improved upon, excepting 
that the extremely heavy rainfall of the district must keep the 
unprotected pits excessively wet daring the monsoon, and probably 
valuable manorial ingredients are washed out of the manure at this 
season. 
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I submitted to the Agricultural Chemist to the Government of India 
four samples of manures. Each sample is sufficiently described in the 
tabulated statement below : — 
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It is difficult to understand the deficiency of potash in the fourth sam- 
ple. The nitrogen and phosphoric acid are probably about average 
for this kind of manure. Samples Nos. 1 and 2 were originally of 
similar class to sample No. 4. They were, I imagine, superior in 
quality originally to No. 4. The Kanara system is to apply manure 
every second year. No. 1 sample (taken in handfuls from many trees) 
is by no means exhausted fourteen months after application, and it may 
be inferred from this that the gardener's methods of application and of 
protecting the manure from surface wash and heavy rainfall by a 
covering of branchwood and leaves are successful in practice. From 
personal observation I can say that the branchwood, a full year after 
being first put on, is sufficient to break the force of heavy downpours 
of rain, and when first put on or afterward* allows the rainfall to per- 
colate through the manure to feed the plants. It is suggested in the 
papers by one officer that the gardeners should use the leaf sheaths of 
the supari palm leaves as a protection for the manure instead of the 
branchwood now used. The leaf sheaths are all required for another 
purpose in the garden economy, and in any case the manure does not 
( as Mr. Davidson points out ) need a water proof. It needs protection 
and needs also to soak up the rainfall, as it falls, in a fair and reason- 
able way. No. 2 sample was taken in the same way as No. 1 in hand- 
iuls from above the roots of many trees. The samples were taken two 
months after application. No. 2 contains less sand than No. 1 for 
obvious reasons, and probably its original manurial elements had been 
since application utilized to considerable extent, as the trees and plants 

The garden soil and the manure were quite 
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278 



The pretest avs- 
tem of manuring 
successful in prac- 
tice. 



Dr. Leather's ana- 
lyses of Kanara 
garden soils. 



moist, and there had been abnormal, rather heavy, rainfall some little 
time before the samples were taken. These are conditions which would 
help the plants to utilize the manurial ingredients quickly. The 
sample No. 3 from dry leaves used as litter under cattle is quite as good 
as might be expected. It has about half the manurial value of good 
oattle dung manure. The owner considered it was poor staff. The 
high percentage of sand is notioeable. 

There is no doubt that the present system of manuring in the K<fnaru 
gardens is successful in practice, provided the gardeners are allowed to 
use in sufficient quantity the kinds of forest produce which they prefer. 
The system of manuring is expensive, even though the materials are 
got free, and the destruction caused to forest growth is enormous. 
Under the circumstances, it would, I think, be most advisable to test by 
experiment whether available concentrated manures, such as castor 
cake or safHower cake, could take the place of a portion of the manure 
now used. These cakes can be imported from Dharw&r at reasonable 
rates into the district. Castor cake is less valuable manurially 
than safSower cake, and is dearer. In the gardens of Bassein, with 
heavy rainfall in light soil, oastor cake is successfully used. It is 
obnoxious to insect life, and if used in the Krfnara gardens there would 
probably be less damage done by grubs and borers which certainly do 
considerable damage to the garden plants and trees now. 

I append hereto analyses by Dr. Leather of samples of four descrip- 
tions of soils which are sufficiently described in the appended tabular 
statement : — 
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Dr. Leather says the samples are all deficient in lime, phosphoric 
aoid, and more or Iebs so in available potash. I should, as a mattor of 
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fact, class them -as agriculturally poor; but in my extended notes re- 
garding the gai-den cultivation I remarked that it does not matter much 
whether the garden soil is naturally fertile or not, because the yield of 
the crops is mostly affected by the quality and quantity of manure 
given. As regards the soil, it must be of such consistence that it with- 
stands the denuding effect of flood water, and be so retentive of 
moisture that little or no irrigation is required in the fair season. All 
the samples submitted to Dr. Leather possessed these desirable qua- 
lities. It has been already shown that the leaves and twigs used by 
the cultivators are rich in potash and also in nitrogen, in which the 
soils are decidedly deficient. It has also been shown that the tramp- 
ling of the leaves under cattle and the absorption of the exoreta 
particularly, if the cattle are partially fed on cake, improves the 
resultant manure in phosphates. Dr. Leather has not separately 
estimated the amount of lime in the manures, but he shows that the 
soils are defioient in this important ingredient. I have already stated 
that the mattl tree when burnt leaves au ash rich iq lime, or, according 
to local opinion, it yields chujiam. The cultivators are specially 
anxious to be allowed to take the leaves and twigs of this tree. If the 
manure applied to the trees in the Kanara gardens was mixed, as in 
common agricultural practice, freely with the soil, then the soil in old 
established gardens would probably be richer in manurial ingredients 
than new soil. I conclude from a study of Dr. Leather's analysis that 
the system of manuring, as practised in the gardens of Kanara, is as 
right in theory and praotice as it well can be, provided the manure as 
it accumulates in the pits is subjected in the least possible degree to the 
wasteful wash of the heavy Ka*nara rainfall. 



INDIGO — Indigo/era tindoria—LAnn. 
Natural order — Leguminosece. 
Sub-order — PapSionacece. 
Tribe — Galegece. 
Marithi, Nili ; Gujar&ti, Gali ; Kanarese NUi. 
Various forms of indigofera are found wild in various parts of India. 
Dr. Watt says there are about 300 species of indigofera in the tropical 
parts of the globe and chiefly in Africa. India has about forty species. 
Be doubts whether /. tinctoria has ever been found wild in India. 
The supposed wild forms of /. tinctoria found in India are not far 
remote from places where it is cultivated. 

I extraot from Duthie and Fuller's botanical description as under : — A 
small shrub, 4 to 6 feet high, with silvery pupesoent, tough, angular 
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hranohes ; leaves alternate 3 to 4 inches long with minute subulate ; 
stipules unequally pinnate ; petiole J to 1 inch long ; leaflets opposite 
in pairs of four to six and a terminal one, shortly stalked, obovate oblong 
or oval, entire, smooth, bluish green above, and with adpressed white 
hairs on lower surface. Racemes stalked, axillary, erect, spikelike. 
Flowers small, short stalked, rather crowded. Pods 1 to 1$ inohes 
long, straight or sub-faloate, cylindrical, somewhat contracted be- 
tween seeds, 8 to 12 seeded, seeds quadrangular, brown. 

Indigo is now very sparingly cultivated in the Bombay Presidency. 
In former times it was extensively grown in Gujarat, and the ruins of 
steeping vats can be seen in many villages. Cheaper analine dyes 
have been largely substituted in India for those of vegetable origin, 
hence the decline of the indigo industry in Bombay. The indigo area 
in Bombay varies from 2,000 to 3 t 000 acres annually. The chief 
centres of cultivation are Khandesh, Broach, Kaira, Ahmedabad, 
Ahmednagar, Sholapur and Dharw£r. 

In Gujarat the best crops are grown on gorddu soil (deep, sandy, 
loam alluvium). In the Deocan medium black soils of fair depth are 
most suitable. The crop is grown in the kkdrif (rainy) season in 
Bombay. 

Thorough tillage and a liberal application of manure are necessary. 
Well rotted manure in a dressing of twenty cart loads per acre should 
be given in May. The plough and harrow should be nsed after the first 
fall of rain to prepare a clean, smooth seed bed. 

The crop is either sown alone or with subordinate rows of cotton. 
One row of cotton alternates with two rows x>f indigo. When sown 
alone, the seed rate is 12 to 15 lbs. seed per acre. The seed should be 
drilled if possible in June in rows 18" or less apart, and the drill should 
be worked near the surface, so that the seed is not buried too deeply. 
The crop should, after the seedlings are well up, be intercultured two 
or three times with the bullock hoe, and be once hand weeded with 
the weeding hook (khurpo). The first cut is ready in September- 
October. With favourable late rain, a second cut may afterwards be 
obtained without irrigation. 

The crop is reaped close to the ground with a sickle immediately 
before flowering. The plants are reaped in the morning, and carried 
to the vats in the afternoon. The dye is obtained from the leaves. 
These are sometimes sun dried , stored, and the dye extracted at any 
convenient season afterwards. Loss of dye matter is caused by ex- 
posure to rain. 

The first process of dye extraction is to pack the newly cut orop 
in the fermenting vat which is 4 to 5 feet deep. Water is then 
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let in until it fills the vat. The mass ia weighted down with logs. 
Next morning the muddy looking extract is drained to a vat at a 
lower level, and the spent stalks removed. The fermentation of the 
stalks and extraction of dye material in the first vat should take 
thirteen or fourteen hours and less time in warm weather. The qua- 
lity of the dye is lowered if the time allowed for extraction and fer- 
mentation is unnecessarily prolonged. The proper tune to empty the 
fermenting vat is when the mass begins to shrink. At first it heaves 
and increases in volume, then gradually shrinks. 

The muddy extract, after it is run into the oxidizing vat, is trampled Oxidation. 
and beaten with paddles or sticks to expose it as much as possible to the 
action of the atmosphere, the effect of which is to change its dull 
green colour to a deep blue. Subsequently, after settling and rest for 
twelve hours, the supernatant water is removed with some degree of 
care in earthen vessels, but the sediment being thus agitated, consider- 
able loss occurs. It is the custom in some places after the spent stems 
have been removed to leave the extract in the fermenting vat until 
oxidation and settling is completed as described. 

The indigo made in Gujarat is impure and only suited for sale to 
country dyers, principally because it is not cooked as is the practice in 
the factory system. It is merely drained free of water, and hung up on 
trees in bags to dry, the usual practice being to place the thickened 
mass of precipitate on a sheet suspended by its four corners, so that the 
edges are slightly raised from the ground. After exposure and drain- 
ing for a day, the corners of the sheet are tied up, and the mass sus- 
pended clear of the ground to complete the draining. When nearly 
dry, it is spread on a dean Boor, and when of proper consistence cut 
into cubes or shaped into small conical golia^ and is now ready for 
market. 

The first crop yields 25 to 30 lbs. of indigo, worth Be. 1 to Re. 1-4 
per lb. The cost of manufacturing this quantity comes to about Rs. 8. 
The second crop is reaped in November-December. The yield 
is less than the first crop and the dye inferior. The second crop is 
generally dried, and the leaves stored. A dealer generally buys the 
crops produced by several cultivators. The dried leaves are worth 
Rs. 2 to Rs. 2.J per local maund (38$ lbs.). The extraction of the dye 
is undertaken by Dheds and other low-castes. Kuubis, Kolis and other 
good agriculturists do not grow the crop, and the cultivation accordingly 
suffers. 

Indigo refuse is a good manure. ( 1) 



OntlGm.TSlne. 



(1) Thi) description is principilly dirivoil from 
Mchta, M.B.A.C, of the Gnjar&t Revenue Soiriee. 
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notes supplied by Mr. P. 
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Cultivation in Nor- 
thern India. 
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factory av»- 
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Oxidation. 



In the North of India recently constructed canals have offered faci- 
lities for irrigating the crop, and, in consequence, the prevailing custom 
is to broadcast the seed in spring 16 lbs. per acre on a well prepared 
seed bed. The first cat is ready in August. A good crop yields 8 
to 10 tons of green produce per acre, from which 50 to 6*0 lbs. of 
marketable dye can be prepared. Cloudy wet weather about the tim« 
the crop matures lessens the quantity of dye matter formed in the leaf. 
Spring sown indigo may be seriously damaged if tlie monsoon rains are 
late. It is not usual to take a second cut unless the crop is saved for 
seed. The more common practice is to grow wheat or barlev as a 
second crop in the same year, the land being again prepared for 
indigo by repeated plongbings, usually throe to five as soon as the 
cereal is harvested. Indigo sown in June is sometimes rstooned in the 
following 3 T ear, when, if the land is clean and otherwise liberally 
managed, a better crop than the first is often obtained. 

I take the following very clear description of the factory system 
from Duthie and Fuller's " Field and Garden Crops" : — 

The essential parts of an indigo factory are — ( 1) Two sets of vats, one 
on a lower level than the other, the upper set being used for steeping 
the plant, and the lower for concentrating the dye matter ; (2) u boiler 
and a furnace for boiling the dya ; (3) an apparatus for straining and 
pressing. The size of the steeping vat varies, but it h usually large 
enough to contain from 50 to 100 inaunds of plant. The plant is 
packed into the vat which is then filled with water, the plant being kept 
submerged by some cross bars which are fitted across the vat above it. 
The time during which this steeping continues varies according U> the 
weather from eleven to fifteen hours, being less in muggy damp 
weather with the wind in the East than when the air is dry with 
the West wind. It is of great importance, however, that the steeping 
should be stopped at the right moment ; if underdone dye matter is lost ; 
and if unduly prolonged, the quality of the produce suffers. The stoop- 
ing vats open by a channel into the vat which corresponds with it in 
the lower tier. When the steeping is finished, a plug is drawn, and the 
water drained off into the lower vat, leaving the plant behind it, which 
con be then thrown aside. The water is of a greenish colour, and is 
charged with a substance known as indican which fermentation has 
extracted from the leaves. In order to convert this substance into 
indigotine— the basis of indigo dye — it is necessary to oxidize it, and 
the next process known as " beating " has this for its object. Usually 
it is performed by seven or eQht men who stand in the water and 
agitate the liquid either with their hands or with a rake-shaped paddle. 
As the oxidation proceeds, dark blue particles of indigotine (known 



283 



collectively as the feeula) appear in the liquid which changes in 
colour from green to blue. The process is continued for from 
■one and-a-half to three hours, and may be stopped as soon as 
a little liquid placed in a saucer readily throws down a dark blue 
precipitate, remaining itself of a clear sherry tint. It is now allowed 
to stand until the feeula has settled, which takes place in about u 
couple of hours, and is sometimes assisted by pouring some cold water 
into the vat. The surface liquid is then carefully drained out of the vat 
by holes which have been made in its walls for the purpose, and the dark 
bine sediment which remains is conducted along a masonry channel 
Into the boiling vat, where it is kept over a moderate fire for about five 
hours, and is then repeatedly passed through a cloth strainer which 
-effects the separation of the dye matter from the water. 

The dye matter Is then allowed to lye on the strainer until par- 
tially dry, when it is carried to the press and placed in boxes with 
moveable sides, in which it is subjected to gradually increasing pressure 
for twelve hours, at the end of which time it will have taken the form 
of firm slabs, 3 J inches square, which are then cut into cakes of the 
same length, and are ready for being stamped and finally dried. The 
whole process from plant to cake occupies, therefore, about 48 hours, 
and at a large factory one follows the other in constant repetition for 
some 45 days in August and September. 

Good indigo cake should contain 50 to (JO per cent, of iudigotine. 
It should be bright, of a dark blue colour with a coppery gloss breaking 
with an evenly coloured fracture. It should not part with ita colour 
by light friction. 
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